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Abstract of WO03004515 

The invention aims at providing a process for industrial production of novel estradiol derivatives usefij 
as drugs; intermediates used in the process; and a process for production of the intermediates. The 
invention provides a process for production of compounds represented by the general formula (j|): (||) 
(wherein m is an integer of 2 to 14; n is an integer of 2 to 7; and R<sp>4</sp> is linear or branched 
halogenoalkyl having 1 to 7 carbon atoms), which comprises the step of introducing a side chain 
represented by the general formula: -(CH<sb>2</sb>)<sb>m</sb>CH(COOR<sp>3</sp>)- 
(CH<sb>2</sb>)<sb>n</sb>-R<sp>4</sp> (wherein m, n, and R<sp>4</sp> are each as defined abov 
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and R<sp>3</sp> is a carboxyl-protecting group) to the 7-position of a compound represented by the 
general formula (jjjj) (wherein R<sp>K/sp> and R<sp>2</sp> are each independently a hydroxyl 
protecting group), and the step of conducting reduction of the carbonyl group at the 6-position and 
deblocking of the hydroxyl-protecting groups at the 3- and 17-positions and the carboxyl-protecting 
group. 



Data supplied from the esp@cenet database - Worldwide 



file://C:\Documents and Settings\User3\My Documents\EPOV3\WO03004515.Bib.html 



3/7/2006 



(i2)»l*tt*ftftlc»-J^T»H*tit=HIBa« 



(i9) te#»iW3T^ittiiB 

(43) SR£^HB 
2003 ^El ^ 16 B (16.01.2003) 




PCT 




(10) ilK^Si^ 
WO 03/004515 Al 



(51) mf&ft&ftm 7 : C07J 1/00, C07C 51/353, 51/363, 
51/487, 53/19, 67/307, 67/343, 67/48, 69/63 // C07M 7:00 



(21) S|&fciJJS##: 

(22) §B£fciiIBB: 

(25) m&mmonm: 

(26) miGM±ffio> j sm-. 

(30) ^fclfT*-*: 
f#Jffl2001-207013 



PCT/JP02/06896 



2002 ^7^8 0 (08.07.2002) 



2001 ^7^60 (06.07.2001) JP 



(71) mmx (#:m$:®i<£T<Dmi£m\z'Di*x): * 

WMKttStfttt (CHUGAI SEIYAKU KABUSHIK1 
KAISHA) [JP/JP]; =f 115-8543 KjRfffi 4tK 5 T 

I5f1^ Tokyo (JP). 

(72) SgBJl#;fccfct; 

(75) ftSt/ttlAfXICO^T©^: 

(SUZUKI,Yukio) [JP/JP]; T412-8513 ®U®t§rfj 
^lTI135f^ **SUIMftA«ttA Shizuoka 
(JP). JfflS at-fe (KATO,Tatsuya) [JP/JP]; T412-8513 

ram wmmtti i^pi 1 t@ i 35 *jh **tauMk 

it#ttP*3 Shizuoka (JP). Wllj £ ( AOYAM A,Hi ros h i) 
[JP/JP]; t 412-8513 mf®m fcPift*§rtj M1T1 
1 35f% **St^**^#*tl*3 Shizuoka (JP). I* 
9 fcl^- (MlSONO,Tomoko) [JP/JP]; t 412-8513 S$ 

mm *n i t@ i 351% ^Hii 

**z£#*±rt Shizuoka (JP). -)7v5-ib 7 U^- 



3 ^ X (VLADIMIR,Khlebnikov A) [MD/JP]; T 
412-8513 t^ram tSU^igm 1 T@ 1 35f 

ife 4>*tHX4*£#ttl*l Shizuoka (JP). *JI 
(MIZUTANI, A kem i) [JP/JP]; T412-8513 A fHIS 

*gm urn i ti i 3 5#ife 

Shizuoka (JP). *W g{= (OHTAKE,Yoshihito) [JP/JP]; 
T 412-8513 fftmm S^PI 1T1135§ 

*6 * *ttt3t4*5t#tt A Shizuoka (JP). % B9 ffiS 
(IKEDA,Takuma) [JP/JP]; T 412-8513 flf [S3 A W 19 

*§m «ih i ti i 3 5#ife **sxft£&*ti* 

Shizuoka (JP). BWf (TAKANO,Koji) [JP/JP]; T 

412-8513 ft NIK ffllJRJftifi |6]P^ ITS 1 3 5#Jfe 
^ttS^tfcsfc^tt A Shizuoka (JP). >? it Is t7> 
(KWON,HeeAn) [KR/KR]; 442-470 4 3 >^ K * 
•>*>e//<JU$Ui,£ 3>h>K> 1 0 4 7-1 3 
> 3 > 7" /< — h 4 2 4-5 O 4 Kyunggi-do (KR). 
Tfr t? JU X (HO,Pil-Su) [KR/KR]; 437-070 + 3>^ 
K >V * V a > K> 8 3 8-3 £ <7 

V 7 7 h 101-1402 Kyunggi-do (KR). 
3r A yaX (KIM^Ju-Su) [KR/KR]; 425-180 * 3 > 
3r K 7 >^> V tfl'* K> 1 3 7-7 Kyunggi-do 
(KR). << W ;U (LEE,Won-U) [KR/KR]; 151-011 
V^JU ^ T >T^7 'J > 1 K> 4 1 2-3 4 3 
£ A* t? ^ 2-2 O 1 Seoul (KR). i^O T * > t 
(PARK,Chan-Hee) [KR/KR]; 442-470 ^3>*KX 
^*>V/*;U£;U* 3>h>K> 95 5-1 ?7 
>=UUV^7;U v =l > T/^— h 1 29-1 20 1 
Kyunggi-do (KR). > /\ ^7 (LEE,Sang-Hak) 

[KR/KR]; 459-752 * 3 K tf3>f V"* 



= (54) Title: PROCESS FOR PRODUCTION OF ESTRADIOL DERIVATIVES, INTERMEDIATES USED IN THE PROCESS 
= AND PROCESS FOR PRODUCTION THEREOF 




COOH 

CHzfcPH-iCH^R 4 (I) 




(ID 



(57) Abstract: The invention aims at providing a process for industrial production of novel estradiol derivatives useful as drugs; 

intermediates used in the process; and a process for production of the intermediates. The invention provides a process for production 
J^J of compounds represented by the general formula (|): (|) (wherein m is an integer of 2 to 14; n is an integer of 2 to 7; and R 4 is linear 
^j. or branched halogenoalkyl having 1 to 7 carbon atoms), which comprises the step of introducing a side chain represented by the 
O general formula: -(CH 2 )„ 1 CH(COOR 3 )-(CH2) n -R 4 (wherein m, n, and R 4 are each as defined above; and R 3 is a carboxyl-protecting 
O group) to the 7-position of a compound represented by the general formula (||): (||) (wherein R 1 and R 2 are each independently 
^ a hydroxyl-protecting group), and the step of conducting reduction of the carbonyl group at the 6-position and deblocking of the 
O hydroxy 1-protecting groups at the 3- and 17-positions and the carboxyl-protecting group. 
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5 T N J^glS^^-To ) 
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(ii) 




"~ COOR 3 
[CH 2 )j5rCH-(CH 2 )}rR 4 



(C-3) 



(V) 



jfji^ 600H 

HO Jk * ssk ^(CH 2 ) H riH^Chyjrn 4 
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<V0 (0 



(5**, m, n s R\ R\ r\ r\ xnaaflBfclWCtf3fe&«i- 0 ) 
5 (A-l) 

& (xxi) -vMM&Mz&mMz* ^ (xxi i) ■VMMkZyjk£M^m& 
* (xxi) -emtsti?>4b-&®K s ?&**Ri&jHim&&T, st (xvi i) 
~e&£tiz>fc&®&mj&&T£ s (xxi i) -e&t£tizfc&to&i&z>zb&-e 
#s 0 --t\ 5£ (xxi) -xjjjfSixs^^, *5it>*S; (xvi i) x>m$ti 

U-Ctt. ii^V^e>i^5 7^/^^^J % 2, 2' -T*S\f*TA'*/U 

= M>A*» T^/Ws'-^^KS^fclf 2, 2' 
=• h V *iW& bi\ i £ TttBB £K5 7 ^*/uKlSli*«Wo*f±, SC.(xxi) 
~Q&£ti&<t-&QHZ*tVT 1 . o~o. oooi^t^t<> £bfc:o. 1 
15 ~0. OOli§fi;#0£Ll\ (XVI I) ~Q$t£Mi\& 

M<D&\Z, 5£ (XXI) T-i^^|^j^ LTli 0-10. OStJJSff* 
L< % Sfefcl. 5-3. 0S*2S#£LV\ SrtiWaC»±«fflbTt>U*< fcfc 

23 

g # & ffl ft CRR026) 



WO 03/004515 PCT/JP02/06896 



u < > $ b ic^-7/w^i3^.$*L^*ak i~5 ©iwa t> u < fi^« 

15 niim 2^f>7 0llb6WtL<, $ bfc 3 T?abS<E> LV\, 
x\ x^SsttS^ny^j^i; ttli, 3^mW^i>Wk^\ 

•v\» 

55 (1 1 1) -efefe^^s^b^tu-cfi, R 3 ^ t -^^-e&i5 N 

25 2^MOJK3Sbbfjfe©SJtSfe8&«:. £0SHl5£A~D £ l/r&Tfcl^bfc. 
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ffyt Kb75^ SHfcs^/K feW^bol^ilti^, 

rnmmm^ uv\, K^agr*- 7 8 ~ 1 1 o o ci>m& u< , §b^3o~io 

5 (A- 2) 

5£ (XXI I) T?^^tLS^b^fe<0«5c 
5£ (XXI I) T?^$tu5>fk^S:3l7cU s£ (XXI I I) •VSt£ti&tt& 

^^-mm^ymit^^^^-mm^^(Dy<9^9^mm^ (xxi n x 

Aftfe8SEfc>*B^ 5£ (XX I I) X^^tLS'fk^^bTO. 01-1 0 0%w/ 
w^$f*U<, £kt£l. 0~2 0%w/w^f U\ m?/8V^*L54£^t 

tttt, wtfi isafe* y s^m^- b y h y x-f-w =■ xasfcif b*u 
mmi~hvvj*i)m^^\ ^^x^.m^n^mM<Dmn, ^ (xxi d xm 

15 $WM}C*fLtO~l 0^i^L<, £bf£l. 0~2. O^*^0 
£LV\ 7K*Oi£^Bl. 0~2 0^JE^t<, SfelUl. 0~5. O^UE 

2 0 — 1 1 0X)im^V<, ££>{£0~4 CC^^U^ 
(A- 3) 

5£ (XXI I I) X'&£tlZ4k'&to<D%/^#*i'fr&<DWSiL 

& (xxi 1 1) T&ztizik^vxA'tf^ssA'mwmrzzkKXQs 

25 (XIX) ^£*L3ffc^&#5r£aS"T?#S„ ^^^^v3E©fiM8l3£i 
* (XXI I I) TSft*ix*ft;-fr*«r, 4Sa£*3itJ««l^<o*#T-e % 
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t /vt(Dm&<D)§&^ t -y? s —^<DMi-$. ^ (xxi i i) -e 
m&tiz>ik-&mz%$\^x i . o~ioo^t«u<, £b^i. o~3. o 

^ K^W*uv\ r^T^B^tLSi&^Ate, *(xxi i i) 

xmzfczfc-s-m^ttvxo. oi~i. ommam^v<, £b^o. os- 
o. 2^*^^uv\ ^i^jco*tt % (xxi i i) xmztizit&mztt 

IT1. 0-2. OSiWtU<, SfelCl. 0 — 1. 2 3»W*bV\, R 
^O'*!*', ^^rf-^. v^n~.df-y-^ v^ein^^ ^ h 

75m-£L,\t\ &]&MMfe-7 8 — 1 1 0Wtt<, £bM0~3 O'CtfS&^U 
15 \\ 

t-^/V h y ^cort W h£D*«. 5£ (XXI I I) 

-fb^fcMb-ci. o~5. o^*^^u<. $ b 1 . o~2. 5mmm 

rrt^ ^tLS^^COStt. 5£ (XXI I I) T^^HS^^LTO. 
oooooi — i. o^&f>m^v<, ££>{C0. 0 0 1 — 0. 05|i^t 

*.fifkfV:tj/\ "VT^^ S^n^MJ-;^ fb7fc KD77 

-7-^W*uv\ sMtt-7.8.~i iot;»u<, ^ bfn-i o — 2 ot: 

(A-4) 

g (XIX) tt^xSi^^ ^ (I I I) Xigc&*lZ>fc&®)^(Dz£m 
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ft (x ix) xm&inZ4k&m*. m^&&TX\ ft (xx) x*$l£tiz>4[& 
ttobBU&Z^ ft (I I I) ■ct^ti5M%f5itm5„ ft (xx) 

5 f- ? ^/vitis? & K##* uv\ sns^©*^ ft (x 

IX) "C^ £tl% ft&Va CTLTO. 9~3. L<, §bia. o 

~i. 5St«U\ rr-efi^nsft (xx) x-WtisfoZ>\\&m<omii, 
ft (xix) X-m£inZ>4k&m\z.i$\sXl. o~io. ostosl<, £b 

tKn77^ t-^W^x-f/K ^t^fM^*?^ K 1, 3 
-v^^/V-3, 4, 5, 6-f h7k Kd-2 ( 1 H) - fc° >> 3; vV >\ 

15 (A- 5) 

ft (I I I) ^MMfe^^j 

±m<Djjmxmz>*iz& (no fss^s^tt, 
xthztK ffimte£v*7/i>>3} ; 7j>.&m\<^xftm-tzz.kizs:<Q^ j^— oscfm 

tt#Sr#5itaS"T?t5. ^i-efflV^ti5^7^7^^LTH ir 

KfeU^H^a^^A^Sfejf t,tt> CHIRALCEL OD (^>f -fc/Wb*£X 
II (80 £D WCHIRALPAK AD (^ir/Mfc^X* («c) £D ^ 

25 (A- 6) 

ft (xvi) T^^nste^fe^fc, ft (XVI I I) ^Mfc^r^j 

H 

ft (xvi) -e*^ns^^^v>-c, (A-i) tiai«i©Kjfe«rffv\ ft 
(xvi 1 1) x&t$frz>tt&m*mz>^ t&m&Zo ft (xvn x$as*iz> 
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s: (xxi) x-mztizfc&ys&m^x^ (a- 3) tm&v>Kj&& 

(A— 7) 

g (xvi i i) xM£&M£M&&h± ^ (xi x) x*m&ti5fc&m~~<D& 
5 m 

^ (xvi 1 1) xm&tizfc&m&m^x, (a-2) £iw©R&«:fTV\ 
(xix) xm^ti^i^^^^ttm^o 

(A-8) 

5£ (xxiv) -c&£tiz>fc&%ifab. s£ (xix) T^gnste-a^^^jfe 

10 5£ (xxiv) xmzinz>fc&¥d*, m.m&&Tx\ ^ (xxv) xmztiz 

kfcfeZ^ ^ (XIX) xmiStiZfc&MZ'&ZZ. k&X% Z> 0 5£ (X 

xiv) xmtstizte&mn, ^^(-A^prie-efeSo 5£ (xxv) -e^^tt 

Steffi, ®m^^A^-5TtM*iim^, ##M^|E«(D^-&{ci 
i?*uv\ ^^x&m$ftZ>iM.m<Dm*, s (xix) T-^^ste-a-^^u 

TO. 9~3. 0mmtW&V<, 0~1. 5^*;$S0£ U/\, 

"CWl£;Jx55£ (XXV) t^^^5^©ttts 5£ (XXIV) xm&ZiZ 
MWU1. 0-5. 0^*^^L< N ££>K:l. 0~2. 0^4^ 

20 ^uv\ txii, mnm^btiz^mmm*m^z>z.k&mm. 

?vK -^IM 5vV*X7}n^ 5: K» 1, 3-S^ i 7VV-3, 4, 5, 
6-7f7kKo-2 (iH) -trp^SVl", *$J:t*£;h,e><D»^j8$|T?<i> J: 
<, T hy t KP79V#jff*U\ RJfSJa^tt- 1 5 0^—2 0 t C^^L<, 

25 7 8^ 2 0W*U^. 

(A- 9) 

5fc (I I I) T^^tL5^^(D7J7^^'>/W^Olft^^ 

St (III) T**tb5<b^o*/i'^^*©fiyK3E«rlW«fl|-r5^i:fc 
±>3> !ft (VI I) t?*£ih,Sfc^*#Srfc#T*#5. '-T^VNbtb^lft 
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#£UV\, ^ r T'^Jl $tb5^(D*^, S (II I) T't^^Sft^tlt^tt 
5 0. 1-5 0. OSt#»*U<, £M-0. 1-10. Oatiiff*U\ g 

(A-l 0) 

g (v i i ) xMM&M&M>%g£m 

±m<D%m-rmbftz>&, (vm -eg^sMn s:#:*tt#:ojR^ 

(A- 11) 

5£ (I I I) tt^5^^fe|g)i-g)ift5tt#:iZ)^;^>i/;kig)Kl 

(a- 9) t^^fe^v>x, ^ (i i i) -e^^ixsm-^^W 

15 <D*;v7$*^/vm<D®m^*mm-tz>z. t kxv^ ^ (v 1 1 ) x-mznzw 

-£#:Stt#:<Sr#& ^ t &X t 3„ 
(A- 12) 

^ (xxiv) xsgfrste^a^ ^ (xxvi) x-mzthzik&m^cpm 

m 

20 s; (xxiv) x*m£foz><k&®)*, mMfmrx\ (xx) -e^^tLS^b 

G-mtEimtSIt, 5& (XXVI) T^$*L5fc^£#3r i^T^5 0 5£ (X 
XIV) T^^tLS^^fi, ii^liCA^T^S, 5£ (XX) T'*$tL6 

'fb^tt, ^m^j^A^-5xtgi?fos 0 zzLxm^btiz>m.&tvx^ mm* 

25 9vV>^>^ i? K##* bV\ r ^-C^ffi § tL5^0D»*, 5£ (XIX) 

^^S^W-^l/TO. 9 — 3. O^»^0^u<, £bt£l. 0 — 1. 

5^4^$f*uv\ z.zx~tfim£friz>£; (xx) -e^^ixs^#j©*(4, 5£ (x 

xiv) xm&frzik&mcM^xi. o~io. o^mm*v<, £bKi. 
o-3. ommi>m^v^\ ^mmtvxn, mmm^^ti^m^mm^ 
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7 9 t ?"Ao£— 7VK ^-IM f^*X*7 U\ 1 , 3 - 

?W-3, 4, 5, 6-^h9tKn-2 (1H) -tfU^^y^ *5iTJ?^^ 

fcoa^SMI-efcJ:^ th7t Kn77>«u\ KiSiftftt4-i i o^c 

5 ~60WIK, 7 8^C— 2 O'Cj&S^UV^ 

(A- 13) 

g (XXVI) s^ik^±^i^ a(iii) ^Mk^jb^fe^^M 
5£ (XXVI) Tf*$tb5-ft:^Sr, ttaKflPfcTtf, ^ (XXV) T»^£*l-5 
ftS^ttirRJiSS^ S(III) ^&ti%tt&m*mz>^b&-?%Z> 0 & (X 

10 xv) ■vmtstizfc&mz. ffimmzA^-zrm&mm*^ 

<fc 9 -Iifilft S 0 ^-Cffll^tbSi&gi Utfi, 0H*.r£, T/V7J!) 

/^>9s?k#«p*lv\, ^^x^m^ti^>m^(Dm^ (xix) -c^n 

5<k^(C*fbX0. 9 — 3. O3f^0*U<, 0-1. 5^4^ 

15 0*uv\ cc-e^stLSS: (xxv) -e^^tus^-a-^^s^ 5* (xxv 
1) Tf^^tts^^mst.L-ci. o~5. oai#»f l< % £b&-i. 0 — 

20 -3, 4, 5, 6-Tb7tKo-2 (1H) - 1° V 5 vV ^ *5 &XfiZtlt><D 
m&ttm-Vbi. < , 7h7kKn77 bV\ KJESfi&W:- 1 5 0°C~ 2 

(SJsm^B) 

SJt&H^BWi. S (IX) fcSV^Sfc (XI I I) -e^$ 

25 thZik&mfrb^. (II) 1?^$n*ft:-&4feSr#5^fet?*)«o S (IX) t*i 
ZtlZfc&mn^X Y7 : ?y>r—A'<DWmW-~?1hV. JtffcWM&Jjfe (Tedesco, 
Rosanna; Fiaschi, Rita; Napolitano, Elio; Synthesis; 12; 1995; 1493-1495 N 
Wuest, Frank; Spies, Hartmut; Johannsen, Bernd; Bioorg. Med. Chem. Lett. ; 
6; 22; 1996; 2729-2734) N £fcte###|fB«*tf>;frfefc«fc «9 MfcmtRrg-Cfc 
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<s 0 isfcis (xiii) x-mztizit&m-z. mm#)KA^mx-&z 0 

(B-l) 

^ (ix) umistbZfc&Mfrb. & (x) xm^ti^t^m^^m 
sdx) x*m£tiz>4k-&m<D6tiL$:mik^xn ex) xmztizik&m^ 

Wt^xT^bl&mzXBLJ&£^ £ h M&mzxmtl(D3mM%T;U=i~;Wj;}? 

ttm^mwcxz z> 0 z.^xm^(bti%*v v^m.mt lt^ m*.t£. 

y^ntVi-T^:^ 2, 2, 6, 6-r h7^^t^y i^y^L< , 
2, 2, 6, 6— 7^ hy^^/isZ^V i?^<DW&ia$. yy*nt°sUT^^<D 
15 ^a-i^L-C^^^i^b-t-r ^/5S^^ 0 — T^^tbST^^K 
<D*te, ^ (IX) -e^^tbS'fb^^b-CO. 5~6. 0^#^$f^b< N 
£bfc:l. 0~4. OlUft^&^U/^ rrT^VN?>tt5*^^^^/V^ UT 

-T'^^fbS^^^^^/l-O*^ S(IX) T'^ftSfc^W^UTl. 
20 0~6. 0^*^W^b<, ^bt^J^O^tt^oJ;^^^ h©^T'l. 0~2. 

BO&MMte- 1 0 0 4 0 "CASflP* U < , £ b »c- 8 0 °C~- 4 0 *Cas#:f= u 

25 V\, ilPJoSi^S^T^^— /v&^£KJ&£*5S^S^&^te-4 OTlSXTX 

#£U<, ^^y-;WS|ftU\ r $H57^3-/KDtli, g£ (I 
X) -eg^tbSMlcMLT 1 . 0 — 5 0. 0^*W*U<x $biC2. 0 
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~2o. om*&s#*uv\, &tb\z.z.^x'm^t>tizmmikfcmkLTte. 20 
- 7 0 %ifliWbic3fotcfls«e^s>»f ^>ti> 30-50 %mm^m^mmi>m^ t 

1. 0 — 50. 0St#!ff*L<, £bfc5. 0 — 30. 0^*dW*bV> o ^ 
5 M«-7 8~6 0Wf U< N ^^1^-7 8^3 0^^ U\ 
(B-2) 

^ (x) ^MMkZjk&l&Mzs a; (1 1) x^ti^t-^m^mm 
(x) x-mztizib&m&mku sdi) tjaE^ttsfti^^wssjES 

^ TEMPO (2, 2, 6, 6 —r- h7^f/V- 1 -tf^y ^A'^V, 7 
§tb5BMI^Ww*l4H S (IV) "^$*L5ft:^*^UT 1 — 1 Otefi*tf*£J 

adv) TjatstbS-fb^^u-t 1 - 1 o u< , 

20 Vas# £ L V v 0-110 TCWS L < , $bino~80 ta^* 

TEMPoi©iit s (iv) xm^ti^t^-m^nvxo. 01-0. 5^ 

25 t«U<, ^e>^0. 01 — 0. 2S**#*bV\ m?fti$^5^S 

mm^-fh y ^oiii, ^ (iv) ^^ste^K^u-ci. o — 1 o o. 

0 3*W*L<* Sfoici. 0-50. 0Si^?tU\ ££T?<Efli$jh,5 

*-fb-7-by !7Aoa« N s (iv) -e^^tts^-a^f^UTo-i. o^*^ 
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m&&m^z>z.b&m& h/^^i^nbco?^ 

&m-?h £ < > ^ n n ^ £ UV \, Rj&Mgfi- 2 0 ~ 6 0 W|| b 

^=/u^T?fc5»^, S (ii) T^SixS-fb^ltott, ilttJfl^bfra^'R&ttft 

y b<DT $ >mM^M^tcmm^x^^ifr^ zbfc£<o, ssje*** 

15 V^P)tt5«aSEH:*tUT0. 0 1%v/v-10%v/v#ff*t<, S&tO. 
l%v/v~5%v/v3Wl£UV\ Jg^fb^iBJEW:, -7 8-8 0W*L 
<, $P>t-20 *C~ 4 0 °C^W* UV \, 
(B-3) 

^ (ix) xM£&M&Mih± 3; (xi) 
20 ^ (IX) ^£;frSte^&**S'.MbU ^ (XI) -C&£tiZ>te&to.& . 

mt Lxii, 09*.^ Tkmit* v fe6v^^±^ y ^7^=^ k^t^ 
25 ^!7A<Dm^M;SS0*Uv\ 7$ytSifCtt> Witt, itftttjfcS&S^ 

ZURT^^fotf ^y/nlf;V7 5^ 2, 2, 6, 

t^y s^jW^K, #^2, 2, 6, 6-fh7^f;n:^!)^i^i: 
r^ffeffi^ii575y|lioitt, S(ix) T?**^*fl2-&«iKiS*Lr o. 
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s~6. . oi§jbw*u< % *6>k:i. o~4. ommtm^^\ mmmr^ 

(IX) •X?mZtlZ>{k'k®frttVXl~l O^WtL<> $btl~5St 

ii-10 0~3 0°C^#£L.<, $&iC-8 0~OWtU\ 
(B-4) 

10 ^ (XI) Xigt£thZ>fc&®frb. -eag^jx5^^»^<P2£jft 

^ (xi) ^$*t5fls-fr*i«rlMk:u sfc (i i) xigti$Mi\&m*nz>K 
d-ett^*ns^aafc*fiw-hp <^ao3»± % *(ix) T^^^b^i-** 

UTl. 0~2O. Oi£*WSL<* &£>lCl. 0 — 4. 0i!$*flS$J*UV> o 
20 (B-5) 

^(xiin xmznzfc&Wfatb. g (xiv) •gas£fr5teg^^ts>aBft 
* (xni) T?*$ft*<ffc;£4&«:IfeftU S; (xiv) -e^^n^b^^ 

^ $ tb§ m.m attt, aisffi v > e> *b* ifisas *> rr e> m * y * a t 

mM(D&\^ s (xii i) xmztizfc&mztti^x i . o— 4. ost^ff 
^l<. ^btci. o~i. 4a*j5s&*uv>„ *fcmm^t vxte&^-mgm 
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h\ >M ^AT-tr hr^ K^rti?) ©Mir- 1> «t < „ ^vw* a* 

^ K##* UV\ S^?fi^fi 0 ~ 1 5 0 X>tm& L < , $bfc80~120 t^S 
5 (B-6) 

5ft (XIV) S^Mk^ifca^i^ 5ft (I I) ^gtgfriS'ffrS-^KMP^m 
5ft (XIV) ^$Jx5^^»©*Bfc36*i5®i-5wi:fcJ:5, 5ft ( I I ) 

£tiz>4\&m*&2>^t&i*zz> 0 5ft (xiv) ^m;&fr%Q&w<D*m&<D% 

mm t Lttt» «»2ltm«««:fT 5 KJeS©** * n 7 1 K p 7 =A 

10 ath^^A*, ^ SOLA'S* 2-p< f^Wyyn^ 

2-^h^Wy/P fc*Agas#g UV > D ^©2-y hdrWy^P trvwt:^ 
15 5ft (XIV) -caR^tLS^*^ IfefcWfclSPfeTN 2-* h^v^n^^grH/ft 

20 ft^ldt^LtO. 00000 1~2. o^iWt<, ££>K:o. 00 0 0 
oi~o. i£jbP#£Uv 0 ii-e^$tb«2-p< h^f^i=^^o4tt N 

5ft (I I) T^$^5^I^LT2~5 0^i«L<, ^f)t2. 5~ 
2 0S*&S«F*UV\ Rj&ja&rt;--8 0~8 0*C;W*U<, ^bt-20~5 
OtJiW* IA\, 
25 (SJ&IH5ftC) 

SJ&IHsftCfi, ^E^AfciDfcWxfc* 5ft (I I I) -Qigti$ftZ>l\&®, 
:fcJ:tX^H5ftBteJ;0»kjh/fc.5ft(l I ) T?^£fr5A^#>£/BvvT % 5ft ( I ) 

T?^§*v5'fb-a^sr#5^T*fc5 0 *»w«>*asfc**w3!^ sft (i 1 1) -vm 
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(C-l) 

a(ii) s^ik^fcs«i^ (iv) ^iMMfe^ii " 
s; (id xm^ti^t-B-^. m.mkgki*x&, din 

5 tKJS£itr-5-tfcJ;»9 5£(I V) X°3t£tiZ>fc&m*nZ>Zb&X*%Z> 0 ^ (I 
I I) k:*5itSX 2 t U-Cte, ^!lx.{^ JlHf, a^^fctf b*t> a ?f{f as^ii; b 

y vi*M.m-&ib\fh^ imfc* vva^ jjvvj* tf* ( h y ^ f/vvj /v) 
10 #y*A t-^^>KW£uv\ ^-e^^s^fe, 

15 4UV\ 

- . & (i i) x*mztiz4k&®<DR]&m!iKM-$~zfe&n, o. 4m~2. om 

-CJBV^;h,5:S; (III) ^$Jx5<b-^4ft»©*tt. S (II) T^^tuS'fb-a- 

mmvxo. 9-2. oatwK, sfemi. o~i. 2mmtm~&i, 
20 v\ i: r-effiv> e>tus * y «>Ai8aE©*«: s s (id xm&fo%fc&m\z.nv 

TO. 9~2. 0 Sf^SK, ZbKl. 0~1. 5^*jW*LV\ R*S 
(C-2) 

a (iv) s^ikSj^tfeo^soE^ 
25 (iv) x&ptb&'ik&yo&m.X'&mi.x 3tiL<D7km&, n^coy^m^ 
Eftlts;iia^ ■ (v) -cf^^tbS-fb^ftSr^wt^-etSo rrt? 

sg^k*-^- h y ?Ajas#* lv\, rr-e^ffl^tts^fi^ ^ (iv) 
xm£tiZ>4k&m\z.M^x o. oi~io. 0SfWt<> £fetco. oi 
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r ojk«»sj*:w:, JiIbo^; ( 1 1 ) xmtshzfc&m*, mmk^wx^ ( I 
i i) ^m£nzik&Wb&j&z*£zzktexy&: (iv) x&£tiz>tt.&yj&. 

(C-3) 

^ (v) Tae^tLS^#4»<P^^^^ag>Bi^tt 
10 srifcit), 3£ (vi) ^£ft£4b^&#3ri:2s-e#£, ^-cjBv^fc 

^Ifc&s#*Uv\, l^t'tffl$ti5^©tH:, ^ (IV) X^isMVe&mzM 

LTO. 1 — 50. 0*S*W*L<\ ££>t£0. 1 — 10. 0S*^*UV\ 
15 Si^?Wf4-2 0 — 8 O°C^0^U<, £kfcl0~4 OtaW^UV^ 
(C-4) 

(IV) ^$tLS^^<P7k§y£feJ:ty^^^^/P3£<DJttiiiat 

^ (iv) -e^saxs-fb^STx i-e^uts^i^i 7&03kms<o4fc 

fer5lc*yv#^^3£ro«a3£SrJK»flir 5 C £ K: J; «9 , ^ (VI) X 

mm^tbtizsi"? xmfozwtT'n hismshtftbti. =7yft*^if;i/ 

£*t3^cD*«:, (IV) ^SftSte-g^felcSfrUTO. 1 — 10. 0^4^ 
»*U< N £btc0. 1 — 1. 0S*jW*LV\, ©SMlt-2 0~8 0W 
25 £f*L<, £ £>(-0 — 4 0tSjWJ*LV\ 

^©msisjSti, JbfE<D:£ (ii) ^^tu^b-B^^ *fcafitt*fr"« ( I 
I I) xmznZik&ifak&IfcZitZZkfcjLViZ, (IV) -«*ix*fl2^**- 
#5SS^ofct, 3* (iv) r**ix«Yb#*«rJMH-5**Ulc:, S&SS 
jc»**n ^-c=fTo x % £ v \ 
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(C-5) 

^ (iv) x^fi^i^mcomm, m^zzx, (p xm&tiz>fc&m^ 

^©Iitt, TIE© (C-5-p $$£T$ (C-5 -2) (D^-ftlfrCDftmz. 
(C-5-P 

^ (iv) x^i5ti%ik&m*m£0kfcT, MTuMvtmv, mzmtexxfrn 
Yy=.3-;v*/=7^Tbma^\ zzxmm$ti2>m<Dmz, ^ dv) xmsn 

SMi'MLTO. 1 — 5 0. 0^mtmtLls<, 0 — 4 0. OS 

*dw*uv\ ^t^je^sm^j©*^ dv) xmzMfc&mztt 

15 LT2. 0 — 5 0. 0 3i^L<, £kfc:.2. 0 — 4 0. 0^*^^UV\ 
£tJ&Mfci:-2 0-8 0 o C^$f^U<, £bi-0~6 O'C^^bV^ 
(C- 5-2) 

S (IV) ^$tt6ft^^rlH4^#T> ^it^^OSl-ttU 
^5S7n^=fr5^^^J;!9. 5£ ( I) f£Hift 

JRftfcKS:* (IV) ^**LS^^^i^$'*-CRJES?1-5©W*UV\ 

ffi^tt-5^mM^*fi, ^ (IV) ^^tb^ft^t^UXO. 0 1 — 10. 
25 0»3iSfiF*L.<, £iblCO. 1~2. _ 0*fcfcW3:UV\, ~ ' "CJSVn 

ium fcijtwu rat dot, y ^»39s*)tf e>n, fcsv^ra 
*s»*uv\ ci.t?ttffi$n5ift©af4 % a dv) xm&tLZfc&m^tti^x 

0. 0 1-5 0. 0SW4i<, £bi£0. 0 1 — 10. o bv\, 
**OJEE^3f41. 0 — 5 0. 0 S8CJEtfS#* b<> 0 — 6. O^OE^? 

37 



WO 03/004515 



PCT/JP02/06896 



l,\<\%JfcmM\*- 2 0~8 OW*t<^5)iCO'-4 CC 

(C-6) 

g (V) S^Mk^ifci^li^^ S^fc<L5^ (I) T&iStiZfc&fo^tD 
io EM 

TIBCO (C-6-1) *5J;V (C-6 -2) ©Vvf*Lj&>©#«fcfc.' 

(C-6-1) 

^ (V) T**$ti5M^V>T, (C-5-1) tlBI«<OS^SrffV\ ^ (I) 
15 ^S;ixM:^*:»3££:;& s tfJ5fe5. 
(C-6-2) 

5£ (V) T*&£1nZ>ft.&mt:m^X. (C-5-2) £ITO©SJ£«:fTV\ s£ 
(I) T^$ttS^#»^#5ci:^thJ5l55o 
(C-7) 

20 ^ (VI) ^&£fr&ft&m<DmyGlz:£Z>&, (I) S^Mk^tfe^EM 

rOZOSte, TIBCD (C-7-1) &£Tf (C-7 -2) (DV^f tt^^felC 

(C-7-1) 

^ (vi) -eatstT/Sfls^Sr-Tf^^tts^^ftSr^v^, (c-5-1) km 

(C-7 -2) 

s (vi) "T?*£n5'fb£^«:fl!vvt, (c-5-2) tm^(DR^m\ 

5£ (I) T^^tL5^^^#5C<t^t±l^^ 0 

cr&eiad) 
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rjshs:di4 % Rj&m?£AK£K)'&bntc (vi i) xmztizit&m, 
xm^^ih^m^n^mx^^ 0 &&w<Dj7mz.£.tut, s(vid xm 

5 05£ (I) X^fr%ik&m<D^-<DtLfcm&fc*^^bfrX%Z> 0 
(D-l) 

^ (i i) T^^tv^^^b^: (viii) xm£tbZ>4k-&m^<Dmm 
^ (i i) r^^tL^-f^^^ iitt^#fs (vii) xm$ih,z><ki?m 
tzijfczitzzbfcx (viii) xm&tiz>fc-&m : knz>^k&x%z> 0 

10 S (VII) K3stfZ>X 2 k\.Xfc, m%M. Btmftfrtfbth, 3^3$ftf* 

7K*^y>A s tfx (by^^/vv-y/v) r§K, # t - 

S (II) «StL*^^ORj5J3^tC*fi-«»««:, 0. 4M~2. 0M 

20 xm^btiZiZ (vii) t^^s^^cd*^ ^ (id xm&tizik& 

«LTO. 9~2. O^fi/^^L.^ gbfcll. 0~1. 5^#^$f*.b 

v\ zz.xm\t^btiz>$y !?Ai^cD*{^ ^ (i i ) -c^^ns^-a-^^u 
■C2. o~5. ost^t<, $b(-2. o~4. omma>>0^.^\ 

25 (D-2) 

a(viin xmtsKZfc&ydfDm-vm 

&&mmtzzLb\z.£*>. ^ (vi) xmztizik&yv&'&z z. t &x% z> 0 

39 



WO 03/004515 PCT/JP02/06896 



hy7;^n»i, mm, mm. v^n, im*m*v?j*. mmfcm-rhvv 
^ifihvfbti. mm. mm, m&xm* v v ^> mm?km~r h v uv\ 
~ ^x*&m&tiz>wt(Dm-z, ^ (vi 1 1) -em&tizib&mzttvx o . 01 

~io. oStiSfftK, Sfcfco. oi~i. oa**»*bv\ 

5 ft-2 0~8 O < C^0*b<, $t(u0~4 Ot^tU\ 

i©K««Kjs»4, _bis<D^ (i i) x*m£tizfe&®&. mmL0kWx^ (v 

I I) ^3E£;ft5te^£^£^S::£fc<k?55 (VI I I) Tr^ttS^ 
teSrfcSKJ&SrfrofcSK 5fc (V I I I) ^££ft5<fb^S:JW*rs*fcbfc,. 

10 (D-3) 

^ (vi) s^Ji^i^i^Ms^jS^ ( i ) •eaeSih/S'fb'^^oaBft 

r^>XSf4. S^KCO (C-7) »xg-efe5o 
(D-4) 

^ (viii) tjMk^MiMM aBcfcJ:55ft (i) S^il^ib± 

15 #>^<£>^j& 

TIScD (D-4- 1) jo J; 15 (D-4- 2) ovvf*i3&»©#ifcfcJ; 
(D-4-1) 

jC(vhi) xmztizfc&mzm^x, (c-s-d trasioEjs&srfT 

20 V\ 5*: (I) .t?«$tL5Yb^4ft»S:#Sr iiSffi*S 0 
(D-4-2) 

a(VHI) -e^^tuS-fb^^v^T, (C-5-1) fcra«©KJ«:S:ff 
V\ & (I) T^SsfcMJ^fcWSCiirJ&stH**. 
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A-1 



C 4 F 9 ^^OH — 



Nal.TMSCI 
CH 3 CN 



B-1 



C 4 F. 



A-2 



'4 r 9 



©uOAc 
LDA, THF 



Tf 2 0 
Pyridine, CH 2 a 2 



C4Fg^^OTf 



B-2 



JBuOAc 
LDA, THF 



C4F9 



C-1 



l-(CH2)8-l 

LDA, THF 




TMS C 1 : chlorotrimethylsilane n n h V ^ J~)V-y*7 >0 
t B u O A c : t-butyl acetate (H^g t — T/'fvV') 
LDA : lithium diisopropylamide (vM y fcVl-T $ K V A) 
THF: tetrahydrof uran [fr h 9 t Kn77^) 

T f 2 0 : trifluoromethanesulfonic anhydride (MJ7pp^ ^ y^/V/ft^I 



10 H 



15 



[##MA-1] 

1, 1, 1, 2, 2, 3, 3, 4, 4 — N o n a f 1 u o r o — 7— i o d o h 
e p t a n e CD-p^fifc 



A-1 



C 4 F^ 



Nal, TMSC1 °* F iT 1 
. CH 3 CN 
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4 , 4, 5, 5, 6, 6, 7 , 7 , 7— Nonafluoroheptano 

1 (5g, 1 8mmo 1) IrCHjCN (5 0ml) l^j|U IKTNa I (1 
0. 6g, 7 2mmo 1 ) $5 «£ tflVI e 3 S i C 1 (6. 8 5 m 1 , 5 4 mm o 1 ) 

5 ai^V (10 0ml) fc-Oi&JRU * (10 0ml) „ 3 hV ? A 

»u m&Timmzm&^t^ mmmzummw (b P 7ovi5Torr) 

teT»SL«lBfc<&4&2 (5. 6g, 8 1. 2%) £r#fc 0 

NMR (3 0 0MHz, CDC 1,) : 6 3. 25 (2H, t, J = 6. 4Hz), 
10 2. 3 2-2. 0 9 (4H, m) 

13 C-NMR (7 5MHz, CDC 1 3 ) : 5 1 2 1. 60-110. 78, 32. 

2 1, 2 4.6 4, 4.0 1 
[«0>jA-2] 

t— Butyl 6, 6, 7,-7, 8, 8, 9, 9, 9 — nonafluoro 
15 nonanoa t e CQ-gJ^, 



tBuOAc (0. 53ml, 3. 90mmol) SrfekTHF (11ml) 
t^fi^T-7 8°CiCT, LDA©2. 0M THF/n-hep 



^i^hexame thylphosphoramide (0. 13ml, 0. 
0 2 3mmol) £2jP;t 1 V$fflfflfrV1t 0 - 4 CCfcT 1 , 1, 1, 2, 2, 3, 
3, 4, 4 — nonafluoro — 7— iodoheptane (1. 01 g, 
2. 6 0mmol) SrjftdPL, ft^fcSfit-CjaS^lIf, £ £> 1 B#BfliI# L 




LDA.THF 



20 tane/ethylb e n z e n e (1. 95ml, 3. 90 mm o 1 ) 
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XJgt&ft&Qo ( 7 4 0 m g , 7 5. 6 %) <M#fc c 

NMR (3 0 0MHz, CDC 1 3 ) : 62. 27 (2H, t, J = 6. OHz) , 
2. 17-1. 99 (2H, m) , 1. 73-1. 51 (4H, m) , 1. 45 
5 (9H, s) 

MS (ESI) :m/z 3 9 9 (M+Na) 

[WJB-l] 

4, 4, 5. 5, 6, 6. 7, 7. 7 — N o n a f 1 u o r o h e p t v 1 t 
10 r i f luoromethanesul fona te (D-g-rfZ 

B-1 

C 4 F 9 ^-^OH — * C 4 F 9 -^^OTf 
Pyridine 

4, 4, 5, 5, 6, 6, 7, 7, 7 — N onaf luoroheptano 
1 (9. 3 7g, 33. 7mmo 1) Sr^nn^^y (94ml) |C^?U 
15 lifi^T^ O'CfCT (CF 3 S0 2 ) 2 0 (1 0. Og, 3 5. 4mmol) *5 
.tt^p yridine (2. 86ml, 3 5. 4mmo 1 ) tr^JPx.^ 0°C(CT 1 

wmmwvtc 0 ^m^u-^x^m^mm^^ doomi) Ki-csmu 
tk ( i o o m i ) % 3 %^mtr h y i> *3 £ xtma-Bm^ \z. xmik 

20 e«bSr^3jKe (b p 4 StVO . 3 T o r r ) \^XmU U^ISfb^I (12. 
4 g, 9 1. 4%) £#fc D 

NMR (3 0 0MHz, CDC1 3 ) : 64. 61 (2H, t, J = 5. 9Hz) , 
2. 3 3-2. 14 (4H, m), 

25 t-Butyl 6. 6, 7, 7. 8. 8. 9, 9. 9 — nonaf luoro 
nonanoate 5fc 
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C 4 F 9 OTf fflu OAc C< 

LDA, THF 



tBuOAc (2 5 0mg, 2. 16mmol) ^fekTHF (4ml) fcjg 
#U SSH^BB^tT— 7 8"Cl!:r % LDA©2. 0M THF/n-hepta 
5 ne/ethyl benzene (1. 09ml, 2. 16 mm o 1 ) £rAP 
£5 0#«#Ufc &Vv-e4, 4, 5, 5, 6, 6, 7, 7, 7-nonafl 
uoroheptyl tr i f luorome thane sulfonate 
(8 0 0mg, 1. 96mmo 1) ©i*THF (2. 6ml) »IJDU 
-7 8 0 CtCTlH#F^*#Ufc 0 H^i-^fB^bT^^^A^K^^P^, ^ 

io -vvw^-ctttn ufc„ tt3m?££7jt> *3i^fp^i^k(cT)iii^^ufc^ % mm 

6-5 6t)/0. 4 To r r) \Z.X , mm\^WMi\Z&%>) (6 6 3mg, 9 1. 0%) 

.&#fc 0 ^^tt^m^ii (a- 2) x-nbtitcfc&yok-mvt^ 

15 t — Butyl 2— (4, 4, 5. 5, 6, 6, 7 , 7, 7 — nonaflu 
oroheptyl) — 10 — iododecanoate (D-pfil 



C-1 





C 4 F 9 ^^^^-^0^^ I-(CH 2 ) 8 -I 

LDA, THF 



t— Butyl 6, 6, 7, 7, 8, 8, 9, 9, 9— nonafluor 
20 ononanoate (9g, 23. 92 mmo 1 ) $5 Jll^l , 8 — d i i o d 
ooctane (14. 28ml, 71. 7 6mm o 1 ) SrfekTHF (12 6 
ml) Ii#i^T-4 0^t, LDAW 2 . 0M THF/n- 

hepta n e/e t hy 1 b en z ene (14. 5ml, 28. 7 mm 
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o i) fciwfc inswap us:. ^x^j^m^m^momtr^^M, do 

ml) t«Ltv?x^x- tvv (50ml) -ett£±JUc 0 ^Jf3r7j< (10 

ml) -C2|Hi*5«J;^fa^:^7K (10ml) -ei(Ui5fe#-Uco ^v^T^ro^^jg 

5 V *f;^7A^7 h^7 7^-}c:j:o-CltMb^lB<b^ (8. 08g, 5 
5. 0%) £r#fc 0 

NMR (3 0 OMHz, CDC 13) : 5 3. 18 (2H, t, J=6. 0Hz), 
2 . 26-2. 17 ( 1 H, m) , 2. 16-1. 97 ( 2 H, m) , 1. 8 6 
-1. 7 7 (4H, m) , 1. 7 7-1.22 (1 4H, m) ) , 1. 45 (9 
10 H, s) 

MS (ESI) :m/z615 (M+l) 



I. 4-Xryyi:i55)S (mg0U~»0iJ7) 




15 6. 6. 7, 7. 8. 8, 9, 9. 9 -N o n a f 1 u o r o - 4 - i o d o n 
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onanoic acid <£>1n fife 




C 4 F9-I 



AIBN 



C4F9 




OH 



4 — Pentenoic acid (3. Og, 29. 96 mm o 1 ) > 2 , 
2 — azobisisobutyronitrile (98. 4mg, 0. 59 
mmo 1 ) N , 1, 2, 2, 3, 3, 4, 4, 4 — nonafluor 

o — 1— iodobutaiie (25. 9g, 74. 87 mm o 1 ) O^-g-fe^r, 



(13. 3 6 g, 



10 0 %) £#fc„ 

10 NMR (3 0 0MHz, CDC 1 3 ) : 8 4. 48-4. 3 3 (1H, m) , 3. 

11-2. 5 0 (4H, m) , 2. 2 9-1. 9 8 (2H, m) 

I R (KB r , c nT 1 ) : 3 200, 1700, 1220 

[&jNtfU2] 

6, 6, 7, 7, 8, 8, 9, 9, 9— Nonafluorononanoic 
15 a c i d(P^ 



C4F9 




Pd/C, H 2 (1atm) 
NaOAc, MeOH 



C 4 F 9 " 



"OH 



6, 6, 7, 7, 8, 8, 9, 9, 9 — N o n a f 1 u o r o — 4 — i o d o 
nonanoic acid (53. 4g, 119. 72 mm o 1 ) N sodi 
20 um acetate (16. 7g, 203. 58 mm o 1 ) £tM e OH ( 2 0 
0ml) fc?£8?U 10wt%Pd-C (5. 3g) **#iftTtfi 
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IfcHNsU wm&to (3 0. 3g, 7 8%) £#fc 0 

NMR (3 0 0MHz, CDC 1 3 ) : 6 2. 4 2 (2H, t, J = 6. 9Hz), 
2. 17-1. 9 7 (2H, m) , 1. 8 1 — 1. 6 0 (4H, m) 

immm 3i 

5 t — Butyl 6, 6, 7, 7. 8, 8, 9, 9. 9— nonafluoro 
nonanoa t e <7-) q*fife 



DCC, t-BuOH 



20 





^ W ^ H ~~ D^ " C < F * 



6, 6, 7, 7, 8, 8, 9, 9, 9 — N o n a f 1 u o r o n o n a n o i 
10 c acid (10. Og, 31. 2 4mmo 1) „ t— BuOH (11. 5 g, 
15 5. 1 mm o 1) $o£ZF4— (N, N— dimethyl amino) py 
ridine (0. 38g, 3. 1 2mmo 1) ^^no^^y (150ml) 
OtiCTN, N '-dicyclohexylcarbodiimi 
de (8. 2g, 3 9. 7 4mmol) SriPiL, ^t&fcT 3 mm&W Vtc 0 

wm&m (s. 2 g , 77%) &#fc 0 *tt&toiimm (a- 2) 
[mm 4i 

t — Butyl 4 — pentenoate CD^fife 




DCC. t-BuOH 
DMAP, c-hexane 



4 — Pentenioic acid (10. Og, 99. 88 mm o 1 ) % 
t-BuOH (24. 6g, 331. 8 9mmo 1) *3it^4- (N, N-d i 
methylamino) pyridine (1. 2g, 9. 98 mm o 1 ) £r 
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cyclohexane (1 0 0ml) OtJtTN, N '-d i c y 

clohexylcarbodiimide (24. 7 3 g, 120. 0 mm o 

mi-fro ^titcmmm^M^mmmu mmfc&m (n.ig, 71%) & 

5 #fC 0 

NMR (3 0 0MHz, CDC1 3 ) : 6 5. 87-5. 78 ( 1 H, m) , 5 . 
10-4. 95 (2H, m) , 2. 39-2. 24 (4H, m) , 1. 45 (9 
H, s) 

I R (KB r , cm" 1 ) : 3 1 50, 2950, 2850, 1730,16 4 0, 
10 12 2 0 

mmm si 

t— Butyl 6, 6, 7, 7, 8, 8, 9, 9, 9 — nonaf luoro 
— 4 — i odononanoa te O'o'fifc 

C 4 F 9 -I O | 

AIBN C 4 F 9 -^Y^^^°^^ 

I 

15 

t — Butyl 4 — pentenoate (10. 9 g, 6 7. 00 mm o 
1) N 2, 2 — azobisisobutyronitrile (230mg, 
1 . 4 0 mm ol) , *5 £Tf 1, 1, 2, 2, 3, 3, 4, 4, 4-nonaf 
luoro — 1 — iodobutane (36. 3g, 104. 95 mm o 1 ) 
20 (Dm&m*. 3 B#|!§;»3SSfE Lfe 0 ?^±T^ii»©f^Sr^* U «f5{k:^ ( 2 
3 . 5 g , 9 1%) £r#fc 0 

NMR (3 0 0MHz, CDC1 3 ) .84. 43-4. 32 (1H, m), 3. 
06-2. 66 ( 2 H, m) , 2. 55-2. 34 (2H, m), 2. 21-1. 
9 5 (2H, m) , 1. 4 3 (9H, s) 
25 I R (KB r , cm -1 ) : 29 50, 2850, 1730, 1220 
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t— Butyl 6. 6, 7, 7, 8. 8, 9, 9. 9 — nonafluoro 
nonanoate (D-g$L 



O I 



Pd/C, H 2 (50psi) 
NaOAc, MeOH 



C4F9 




5 t— Butyl 6, 6, 7, 7, 8, 8, 9, 9, 9 — nonafluor 
o — 4— iodononanoate (34. 5 g, 6 8, 74 mm o 1 ) v s 
o d i um acetate (9. 6g, 116. 8 6 mm o 1 ) £rMe OH ( 2 
3 0ml) f£$g$?U 10wt%Pd-C (3. 4 g) 5 0 p s i 7jclSf 

T^btLfca^^x^w^u, mmt-km (23. 5 g , 91%) %#fc 0 
M^m^mmm (a- 2) xnhtir^t^-mt—^tio 

15 t— Butyl 10— iodo — 2— (4. 4, 5, 5, 6. 6, 7, 7. 7 
— nonafluoroheptyl) decanoate (D-q-^ 



C 4 F 9 




LHMDS, l-(CH 2 ) 8 -l 
THF 




C 4 F 9 



Lithium bis (trimethylsilyl) amideOlN 
20 THF^S (3.- 19ml, 3. 1 9mmo 1) fekTHF (8ml) \Z 
g#lf:t-butyl 6, 6, 7, 7, 8, 8, 9, 9, 9-nonafl 
uorononanoate (1. Og, 2. 66 mm o 1 ) &r— 7 8 tT? 
?KTU - 7 S'CT'l^it^UfCo ^-C«7kTHF (10ml) Ufc 
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1, 8 — d i i o d o o c t a n e (1. 31ml, 6. 64mmol) IS?: 

roM^-i ov;x*mumkT j»*m& (o. 5mi) -e^aufco 

^<D^ ^(Drnfem^zL—'Tfr (15ml) *3 J;T^tK (10ml) -ettfcij U 3 % 
5 (10ml) N tK (10ml) , & £ TJ«n&&7k (1 

omi) -egfe^ufco ^^&«^*^?i>.£^T^u ittiiu ms. 
mm vtc 0 mm^y v y^tu-^y mmmm mwt=^^ ■. 

^^-y=l : 5 0 (v./v) ) Rl£93|t§gU #fEte£-#J (1. lg, 6 8%) 
&#fc 0 ^fr^tt^M (C-l) -e#fetLfc:{b^i-&Ufc 0 

t — Butyl 10— iododecanoate 60 jjfifc 

r 

O I „ l-(CH2) 8 - l 9 L, 

-V< LDA.THF - 

t — B u OA c ( 5 g , 4 3. 0 mm ol) t 1, 8 — d i iodoocta 
15 ne (25. 7ml, 129.' Ommol) ^M^THF (2 5 0ml) KMM 
U ^#ffl^T-4 5°CfcX, LDAO 2 . 0M, THF/n-heptan 
e/ethylb e n z e n e (19. 4ml, 38. 7 mm o 1 ) ^r^HTF 

fc 0 ag»^->^y;^7A^7 b^97>r{cTtt^b^is^##) (ii. 

5 g, 8 4%) £#fc„ 

1H-NMR (3 0 0MHz, CDC1 3 ) : 53. 19 (2H, t, J=6. 7 
Hz) , 2. 20 (2H, t, J=7. 5Hz) , 1. 8 4-1. 6 2 (2H, 
25 m), 1. 45 (9H, s), 1. 61-1. 20 (12 H, m) 

13 C-NMR (7 5MHz, CD C 1 3 ) : 8 1 7 5. 54, 80. 76, 4 
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6. 4 7, 33. 9 2, 33- 00, 32. 30, 30. 85, 29. 78, 2 
9. 6 2, 28. 8 3, 28. 4 6, 2 7. 5 9, 18. 5 3, 7. 5 6 
[»J9] 

t — Butyl 2— (4. 4, 5, 5. 6. 6, 7, 7, 7— nonaflu 
5 oroheptyl) — 10— iododecanoate (D'afifit 




t — Butyl 10— iododecanoate (1. 7g, 4. 8 mm 
ol) £fekTHF (17ml) {C^U t*#i^T-7 8ttt, LDA 
10 ©2. 0M THF/n-heptane/ethylbenzene^i(2. 
4ml, 4. 8mmol) IITU ^^4, 4, 5, 5, 6, 6, 7, 7, 
7 — nonafluoroheptyl tri fluorome thanes 
ulfonate (2. lg, 5. 0 mm o 1 ) Sr^D U -78 °C},ZLX 1 B#f!@ 

U MffiT^I«^W*bfc 0 (bp 160-18 0tV0. 

5 Torr) ^T^UgCta-fc-^ (2. 4g, 8 3%) £r#fc e 

mmm (c-d t?# b ttfcfb^ t — & bfc 0 

[^JSMIO] 

20 t-Butvl (±) -2- (4, 4, 5, 5, 6, 6, 7, 7. 7-non 
afluoroheptvl) — 10— iododecanoate CQ^t^^^jj 




WW>ik-&%0 (1 0 0 g) ^=7^=7^ (Ch i r a 1 c e 1 OD, ^-f-fe 
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5g*3it^3 3. 1 g) £r#fc 0 m&Sfa : 0. 5ml/^ ffi. 

m: 3 (14. 2 , (17. 3 7 

CHi&^l li] 

(±) -2- (4. 4, 5, 5. 6, 6, 7, 7, 7 -No n a f 1 u o r o h 

eptyl) — 10— iododecanoic acid (D-g-^u 



CSS - >XA CF » C0 »" C4Fa — Ah 





10 

t-Butyl (±) -2- (4, 4, 5, 5, 6, 6, 7, 7, 7 - n o 
nafluoroheptyl) — 10 — iododecanoate (30. 
7g, 5 0. Ommol) %MJ7flP^ (100ml) «$?U^MT3 

15 ^^a-^h^^^^ (---=¥f-^ : H^^9vV= 5 : 1 (v/v) ) }clJ;oT*»M 
L^ISte^ (2 7. 4g, 9 8. 2%) &#fc 0 (3g, 5. 

3 7mol) SrMeOH (15ml) KH&fcgL * (2ml) ^ITtfc. JffitS 

^k#4bOM (2. 0 8g, 6 9. 3%) £#fc e 
20 NMR (2 7 0MHz, CDC1 3 ) : 63. 18 (2H, t, J = 7. 0Hz), 

2. 50-2. 2 8 (1H, m) , 2. 22-1. 92 (2H, m) , 1. 90 

- 1 . 0 0 (18H, m) . 

MS (ESI) :m/z 5 5 9 (M+ 1 ) 

mp : 4 8 — 4 9 °C 
25 IMMM 1 2 ] 

(±) - 2- (4, 4, 5, 5, 6, 6. 7. 7. 7-Nonafluoroh 
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eptvl)— 10— iododecanoic acid (DJt^ftM 




Q chiral column 
OH : * 




«1Wb'&4feSr^-7A'*7A(CH I RALPAK AD,^-feMbfIi(«) 

wm:^*v^/jy^B'*s—/i'/mm O8 0/2 0/1 (v/v/v) ) % 

1. Oml/^, i^S: 2 5^, #y$H#M : *— tT— ^ (8. 8 6») , 
H-fcW (11. i 4 #) 

10 [IKfe0!ll3] 

(+) -2- (4, 4, 5, 5, 6, 6, 7, 7, 7 -No nafluoroh 
eptyl) — 10— iododecanoic acid (Ditrffc 




CF 3 CO z H 




C4F9 



OH 



15 mmmi o-ens— *t isxmbtitc h -t-Butyi 2- (4, 

4, 5, 5, 6, 6, 7, 7, 7 — nonafluoroheptyl) — 10 
-iododecanoate (15. 05g) &m^TMtiSM lit 
f&%ff\<\ ajfl&fb-g* (13. 48g, 98. 6%) <Sr#fc 0 *M©NM 
R*5ilWVtS^^ WWS^i^ftW;*^ gtU HPLC©§^ 

20 liMfeM i 2 -e# b ftfcSf - ? oft^fe ?Hfcf£B#FS £ — Sfc L fc„ 
D»6f9l4] 

(-) -2- (4. 4. 5. 5, 6, 6. 7. 7. 7 -N o n a f 1 u o r o h 
eptvl) — 10— iododecanoic acid CP-g-fifc 
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MMffl 1 0 •VM—K?—? b U"C#^>tl//c (+) -t -Butyl 2- (4, 
4, 5, 5, 6, 6, 7, 7, 7— nonafluoroheptyl)— 10 
5 -io.dodecanoate (15. 0 g) SrJBVvCKSfcflJ 1 1 t RlfifcfcEJtS 
SrffVvBWafb^fe (13. 4 7g, 9 8. 9%) £#fc 0 :Wk&«>©NMR*5J: ; 

Mi 2 -e#£><afcffl- 1-^ <z><fb-8* t -I6:bfc 0 
[##Ml] 

10 3, 1 7 a — B i s (1 -me t h o x y— 1 -me thvlethoxy)es 
tra — 1, 3, 5 (lO)-triene gfc 




C1BH24O2 

Mol. WL: 272.38 C26H40O4 

MoLWt: 416.59 



Estradiol (1. 36g, 5 mm ol) £r 2 — methoxypro 
15 p e n e (2. 5 2 m 1 , 2 5 mm o 1 ) fCfiHHU O'C^'Cp y r i d i n 
ium p— toluenesulfonate (4 mM f h7k KD77y 
SSfc O. 05ml, 0. 00 0 2mmol) «r*P*.. 0t{CT2li#r»Lfc o 
S^^^V (15 ml) 5%BWt#V &A7kf®& (10 ml) 

*sj:r«ft3Bi**toic do mi) fcxMitkm¥^tc.o ^mm^MTkmm-r h v v a 
20 tm&mmTm&u m&s&m (2. o g ) £#fc„ s bi^b-g- 
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10 



mp. 9 4-9 5t: 

NMR (3 0 0MHz, CDC 1 3) 5 7. 16 (1H, d, J = 8. 5Hz) N 
6. 88 (1H, dd, J = 8. 5Hz, 2. 7Hz) , 6. 79 (1H, d, 
J = 2. 7Hz) % 3. 7 0 (1H, dd, J= 7. 7Hz', 8. 8 Hz) % 
3. 41 (3H, s), 3. 24 (3H, s) x 2. 86-2. 79 (2H, m) , 

2. 3 4-2.13 (2H, m) , 2. 08-1/ 82 (3H, m) , 1. 7 4 
-1. 2 4 (7H,.m) , 1. 4 6 (6 H, s) , 1. 3 4 (3H, s) „ 1. 
33 (3H, s) , 1. 23-1. 10 (1H, m) > 0. 80 (3H, s) . 

[H»J15~2 2] 

3, 1 7 B — Bis(l — m e thoxy— 1— me thy 1 e thoxy)e s 
tra-1, 3, 5 (10) - trien-6-o lOM 



MeO^O 



O-^OMe 1) feuOK, BuLi, 
^Q^^tS amin8 ' THF " 78 ° C 



2) B(OMe) 3> 
-78°C 

3) 30% H2O2 



C2 8 H 4t) 04 

Mol. Wt.: 416.59 



a? 5 



O-^OMe 



OH 
2 

C26H40O5 

Mol. Wt: 432.59 



15 II©lifc'J:tJ!ati^iT6fiOt Kaar^HhSJ^^r=fTofc £ 
C^lD 







mm 


ttmit (6-oh# : mn) 


SUSfll 1 5 


KDA 


4 


1. 5:1 


mt&m 6 


KTMP 


4 


2 4:1 


§IJ£0!i 1 7 


KTMP 


3 


2 4:1 


HM^J 1 8 


KTMP 


2 


4. 5 : 1 
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KD A :potassium di i sopropyl amide 

KTMP rpbtass i um tetramethylpiper idi de 

t-BuOK (8. 08g, 7 2mmo 1) '^feKx h7t Kn??^ (3 2 
5 ml) tllL, t^tl^T- 7 8t:tt n-B u L i (2. 4 6M^*y->- 
2 9. 2 8 mis 7 2mmo 1 ) 3$£X$2, 2, 6, 6— tetrame 
thylpiperidine (12. 16ml, 7 2mmo 1 ) Sr-^iV^tLl 
5^m«Tt» -7 8^3 0ftfflffiftL.tc o $£>fcl3, 17/1-bi s(l 
— m e thoxy— 1 — m ethylethoxy)estra — 1, 3, 5 (1 
10 0) — triene (10. 0 g. 2 4mmo 1 ) (DMlkT h7fc Kp77^ 
« (3 2ml) £-7 8/C-C3 0^(t"C*P^ l^t^T* 4 B#|iS«# Lfc 0 2^ 
-CB (OMe) 3 (8. 16ml, 7 2 mm o 1 ) 7 8°C-C 1 O^^tT^n^L. 
IH^-e 3 o o 1 mmmw bfc c Jbl:3 0 %il^b7j<m7R ( 8 
0ml) ^rOWl O^tt-CAP^ m.UX~2ti?mffi&Vfr 0 7K (1 6 0ml) 
15 MT5^W, ^i^-f^^A- (2 : 1) -C2IH1 (2 4 Omit 8 0 

mi) ttmufco ^mm%5%mk*v t?j*7kmm (somi) x°m&\^tc<Dib 
\n s 5 %me& v «7 atkm (8mD uo %^mm-r ^ y atk^ ( s 

0ml) (DM^-e^Lfc 0 &V^5%JSI£#y ?AtJ^?& (8ml) tlfrfa 

im& (somi) <om&Wtx»$Gfri^ m*mmi~ h y d^Iutw, isi&u 

20 fc 0 If^teM, a*^=¥-9-Vt?^^b, aiB^^ (6. 2 6 g, 
6 0. 3%) £#fc 0 

NMR (2 7 0MHz, CDC 1 3 ) 57. 31-7. 22 (1H, m) , 7. 
16 (1H, d, J = 8. 5Hz) N 6. 99 (1H, d d, 3 = 2. 4Hz, 
8. 5 H z ) N 4. 86-4. 77 (1H, m) , 3. 71 (1H, t, J=8. 
25 2Hzj , 3. 42 (3H, s) , 3. 23 (3H, s) , 2. 36-2. 19 
( 3 H, m) N 2. 0 9-1. 8 8 (2H, m) N 1. 74-1. 19(21H, 
m) N 0. 8 0 (3H, s) . 
MS (EI) :m/z43 2 (M+) 

B (OMe) ,©^t|[*3j;tj!Me OHlJDCti^X.XeftlDt KndpvvV 
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K2] 





B (OMe) 3 


Me OH 


£.&tt (6 -OH# : Mm : §J£J5»&) 


mmmi 9 


6 mm 




9 0:4:6 


mmm 2 0 




OSS 


7 6:6: 18 


mmw2 1 




omm 


5 8:8: 34 


mmM2 2 


2^* 


2 mm 


8 9:3:8 



5 ±J&&fc±J&m<DNMRm&m>!o#:#>tc 0 

t - BuOK (1. Olg, 9. Ommo 1 ) %T h7t Ka77> (4ml) 
.\Zfflm U iifiMT- 7 S'C^T. n-BuLi ( 2 . 4 6 M^-V^mGL. 
3. 66ml, 9. Ommo 1) fcj;02, 2, 6, 6— tetramethy 

10 Ipiperidine (3. 0ml, 9. Ommo 1 ) ZMx.. - 7 8XXZX 
1 0frmmWl,tc. o .£kKl3, 1 7 jS-b i s (1 -me t ho xy-l-me t 
hylethoxy)estra — 1, 3, 5 (10)— triene (1. 25 
g, 3. Ommo 1) <DT h^t Ko77« (3. Oml) ?r-7 8tti 
X, Inl®^-e4^^bfc 0 B (OMe) 3 (0. 68ml, 6. Ommol) 

15 lr-7 8tfMl^S#t, MeOH (24 5juK 6. Ommol) £- 
7 8°C-e?KTU CC^U-ClB^OT^Ufco 0*C-C30%H2O2 (10ml) 

(2 : i u/v) ) -^ttttjbfco aw^^ta^m7jcm-^hy !>^7X^, 1 
20 mm bfco mm^m&mm^ mm^^^x^^t u ^ie^^ ( e 

9 5mg, 5 4%) ^rS-fe^t b-C#fc„ 
[*Jfe^!l2 3] 

3. 17/3 — B i s ( 1 — m e thoxy— 1 — m ethyl e t h o x v) e s 
tra-1, 3. 5 (10) — trien— 6 — on e 

25 
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3, 17/3— Bis(l — m e thoxy — 1 — m e thy 1 e t h o x y) e 
stra — 1, 3, 5 (10)— trien — 6 — ol (432. 6mg, lm 
mo 1 ) fc toluene (3mL) % tK (0. 6ml) 0^X2, 2, 

5 6, 6 — tetramethy 1 — 1 — piper idinyloxy (9. 4 
mg, 0. 0 6mmo 1 ) N NaHC0 3 (2 5 2. Omg, 3mmo 1 ) v K 
Br (3. 6mg, 0. 0 3mmol) &j}\\z. s £ bfcl 1 5 %N a C 1 O (3m 

i) tri o &mt>*i?xffiT bfc c o 'c-e 6 mm3o<&mmw i,it& Ba&mzmm 
io v *Ate-cife*u ^fmm&wt&Tmixu m^t^ u i7m g> 97%) 

NMR (3 0 0MHz, CDC1 3 ) S 7. 74 (1H, d, J = 2. 5Hz) % 
7. 32 (1H, d, J = 8. 8Hz) . 7. 27 (1H, dd, J = 8. 8H 
z, 2. 5Hz) % 3. 73 ( 1 H, t, J=8. 1Hz) % 3. 4 3. (3H, 

15 s). 3. 24 (3H, s), 2. 74 (1H, dd, J = 16. 8Hz, 3. 
4Hz)\ 2. 48 (1H, m) N 2. 32-2. 42 ( 1 H, m) \ 2. 20 
(1H, dd, J = 16. 8Hz, 13. 2Hz) „ 1. 8 6-2. 0 8 (3H, 
m) , 1. 50-1. 74 (3H, m) . 1. 47 (3H, s), 1. 46 (3 
H, s ) N 1 . 3 3 ( 3 H, s ) . 1 . 2 4-1. 44 (6H, n) , 0 . 81 

20 (3H, s) . 

MS (ESI) : 4 5 3 (M+ 2 3) 

3, 17)3 — B i s (1 — m e thoxy — 1 — m ethyl ethoxy)es 
tra — 1. 3. 5 (10) — trien — 6 — on e 
25 mmit^-m (2. 0 9g) ^Tf7tKn77y (2v/v%Et 3 N^ 
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4. 5ml) 1«U (2v/v 0 /oEt 3 N^ 14. 5ml) ^ 

JtT?»SftSrfTV\ 1. 56 g OR* 7 5%) £r#fc 0 
mp 1 3 7-1 3 8°C 
[HS6«2 5] 

3,-170 — B i s ( 1 — m e t h o x y — 1 — m e thy 1 e t h o x y ) e s 
t r a — 1 , 3, 5 (10)— t r i e n — 6 — one O^JjK 



MeO 




oK>; 



Me 



MnQ 2 



OH 



molecular sieves 4A j^ e o^o 



oK>Me 



3, 1 7 J3- B i s ( 1 — methoxy — 1— me thyl ethoxy)e 
10 stra — 1, 3, 5 (10)— trien — 6 — ol (1. Og, 2. 31m 
mo 1) Mxf^(2 3ml) fcjftJIU SffiVIn 0 2 (2. 0 g) „ 
=l=7—*s—-7 4 A ( 1 . 0 g ) ^MxMmz.X 1 6 tirmWft Ufc^ N $ b 
Mn0 2 (2. Og) ^ol*P Uiitt 3 B#|HMfc# Ufc 0 £0^&»iaUS:#U J? 

mmm&mzTm&u wm&m o 9 5m g . nx^i 0 0%) £#fc 0 

15 4b teSyfeM 2 3X«#5, IMtft&m t — S: bfc 0 
[SHJS01J2 6] 

3, 1 7 8 - B i s (m ethoxymethoxy)estra — 1, 3, 5(1 
0) - trien-6-ol Q£-J5fe 



O OMe 




MeO O 




C^OMe 



MeO O 



20 



t-BuOK (1. 3 5 g. 1 2mmo 1 ) h7t Kd79^ (2m 
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1) RffilU ^3tf#H^CT-7 8tl:rn-BuL i (1. 6M^t« 
7. 5mK 1 2mmo 1 ) joit^d iisopropylamine (1. 6 
8ml. 12mmol) ^TL, IH?fi^-e3 O^WLfc, £b^3, 17 

0 — b i s (m e t h o x y m e t h o x y ) e s t r a — 1 , 3, 5 (10) - 
5 triene (1. 08g, 3. Ommo 1 ) (Dfekr- b7k Y^y^l^W^. (4 

ml) £-7 8 < CT?#H;i. ITO^ 4 B#ffl«# Lfc 0 ifcl/^B (OMe) 3 (2. 
04mU 1 8mmo 1) &-7 8°CX*1 O^JWOfJPX.. 0 TTC' 1 B#P H m# L 
fc 0 £ 3 0 %ji»^C*7jC (5ml) & 0 ^T^P^l, SHftT? 1 B#Ha&# Vtc 0 
5 %^^7K*-7" b y ??J* (20ml) JP;tfcfL — ^r-^^-^m^^ (5:2 
10 (v/v) ) (7 0m l) -Ctt[±iUfc 0 ^WM & 1 0 h V ? AtK^ 

5 %^7k^^ y 17 atk^, ^«tk, 5 %mm^m-f- hv^^-ma 

y # <7Vv# 7A^n?ff77^ (tfsgfcat^yv : = i : 

1 (v/v) ) -CflBttU ^llBfcl^ (843mg, W7 4. 6%) &#fc Q 
15 NMR (3 0 0MHz, CDC 1 3 ) 57. 26 (1H, m). 7. 20 (1H, 

d, J = 8. 7Hz) , 6. 92 (1H, d d , J = 2. 7 H z , 8. 7Hz) % 
5. 20-5. 15 (2H, m) , 4. 88-4. 79 (1H, m) , 4. 6 8 
-4. 63 (2H, m) , 3. 62 (1H, t, J = 8. 4Hz), 3. 48 (3 
H, s) „ 3. 37 (3H, s) , 2. 34-2. 2 2 (3H, m) N 2. 15 
20 -1. 9 6 (2H, m) „ 1. 76-1. 21(9H, m) , 0. 81 (3H, s) . 
MS (DI) :m/z 376 (M+) 

3, 170— Bi s (m ethoxymethoxy)estra — 1, 3, 5(1 
0 ) — t r i e n — 6 — one CD^fife 

25 
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3, 17/3— Bis (m ethoxymethoxy)estra — 1, 3, 5 
(10)— trien — 6 — ol ( 1 8 8 m g % 0 . 50 mm o 1 ) N 2 , 2 , 

6. 6 — tetramethyl— 1 — piperidinyloxy (8. 0 
5 mg, 0. 0 5mmol) % KB r (60mg, 0. 50mmol) fc±U?Na 

HC0 3 (8 4mg > 1. OOmmol) ^nn^^ry (1ml) *5«tU^ 
WtK (0. 5ml) ©tl^i^jSU 0tttl5%NaClO (1ml) 3r 

mr ufco o nxsoftmrnw Lfc#, ^m^^^xmm u ^mm £ 1 o % 
3-*mfc-r yv $j»?km& ( 2 0 m 1 ) \ 5 %mn7km* v v^mfe ( 1 0 m 
10 1 ) % mn-km* (lomi) N 5%$mkmi-hy vj» domi) ;tafp^ 

±fck (10ml) TiW^Sfe^U ^7lcW-^^^!>-is}3:-c^;#m, ^ilUfc Q 

=1:1 (v/v) ) "CJ|#3KU *l&fb«&4fe (1 7 8mg N HZ* 9 5. 
2%) Sr^fCo 

15 NMR (3 0 0MHz, CDC1 3 ) 6 7. 70 (1H, d, J = 2. 9Hz) „ 

7. 36 (1H, d, J = 8. 6Hz), 7. 21 ( 1 H, dd, J=2.9Hz, 

8. 6Hz) „ 5. 20 (2H, s) N 4. 6 9-4. 6 4 (2H, m) , 3. 
63 (1H, t, J = 8. 4Hz). 3. 47 (3H, s), 3. 38 (3H, 
s) . 2. 74 (1H, dd, J = 3. 3Hz, 16. 5Hz) , 2. 53-2. 

20 33 (2H, m), 2. 26-1. 87 (4H, m), 1. 73-1. 25(6 H, 
m) , 0. 8 2 (3H, s) . 
MS (D I ) : m/ z 3 7 4 (M+) 
[^6&0!J2 8] 

3, 17/3— B i s ( 1 — m e t h o x y — 1 — m ethvlethoxy)es 
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tra — 1, 3, 5 (10) — trien — 6 — one oxime Q-dfife 




O^OMe 1} 4 ^ ^ tBuOK _ O^OMe 

4 eq. TMP, THF, -78 °C, 3 h 



MeO^b^-^ 2) VVo N o.-78~o-c MeO^r^V 

N OH 




C2BH40O4 
Mol.WL:416.29 



C26H3 9 N0 5 
Mor.Wt:445.28 



t-BuOK(4 5 6 mg, 4. 06 mm o 1 ) ©fK7t Ko77> (1. 
5 5ml) fgm^n-B u L i (2. 4 6M^t^i, 1.65ml, 4. 
0 6mmo 1) 3rSSf#B5iT- 7 8 "C^T 3^^tT^Px.fc<^-b. 2, 2, 

6, 6 — tetramethylpiperidine(0. 69 ml, 4 . 0 9 
mmo 1) &mi&KX 3ftMXlMz.f£ 0 £bicl3, 1 7 j3 - b i s ( 1 -me t 
hoxy — 1— methylethoxy)estra — 1, 3, 5(10)— t 

10 riene (4 2 3mg, 1. 0 2 mmo 1) Of h7t Fn77Vii (1. 

imi) &&mim$s.T- 1 8 °t\z.x i^nxi^^ wmz.x 3 mmm&v± 

isoamyl nitrite (0. 54ml, 4. 0 mm o 1 ) Sr^JPx., 
- 7 8 t£T3 0^ 0t^T4 5^P H 1^#bfc„ RltMicmm^^XU 

H-V!) #-7VK gP^Mg ; g^^/V : —dr-^>'= 5 : 1 ( v/v) ) fcTHtK 
U ^HEte^ (19 3 mg, lfc*4 2%) £#fc 0 

NMR (3 0 0MHz, CDC 1 3 ) 6 7. 6 3 ( 1 H, d, J = 2. 7Hz) , 

7. 22 (1H, d, J = 8. 7Hz), 7. 08 (1H, dd, J =8. 4H 
20 z, 2. 7Hz), 3. 72 (1H, dd, J = .8 . 0Hz, 8. 0Hz), 3. 

44 (3H, s), 3. 24 (3H, s) , 3. 17 (1H, dd, J =1.8. 
0Hz, 4. 5 Hz) „ 2. 29 (1H, dd, J = 13. 5Hz, 3. 3Hz) % 
2. 18 (1H, t d, J = ll. 2Hz, 4. 7Hz), 1. 95-2. 1 (3 
H, m), 1. 50-1. 80 (4H, m), 1. 47 (3H, s), 1. 46 
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(3H, s) N 1 . 34 (6 H, s) % 1. 1 5 — 1. 4 5 (3H, m) , 0. 
7 9 (3H, s) . 

MS (EI) : 3 0 2. 3 (M+l-MIPx2) 
«WJ2 9] 

5 3, 1 7 B — B i s (1— me t h o x y — 1— me thy 1 ethoxv)e s 
t r a — 1 . 3, 5 (10)— trien-6 — one (D^fife 



3, 17)3— Bi s(l— methoxy— 1— me thyl ethoxy)e 



10 stra — 1, 3, 5 (10)— trien— 6 — one oxime (9mg, 
0 . 0 2 mm o 1 ) <DM e C N ( 0 . 1ml) 1 . 7 M N a O C 1 

m (0. 05ml, 0. 0 8 5mmol) Z^mZ-XfiVx., 1 5#FOT$L<fc^ 

15 0 0%) £#fc„ 

W^^^^ij 2 3 -e#btLfcfb^#ii:-i5cbfc 0 

[*»!J3 0] 

3, 1 7 B — Bis(methoxymethoxv)estra — 1. 3,5(1 
0) — tr i en^6 — one oxime CP^Jafe 




O 



C26H39 N 0 5 

Mol.Wt.:445.28 



C26H38O5 
Mol.Wt.:430.58 



20 
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Mol. Wt.: 360.49 C^HaiNC^ 

Mol. Wt: 389.49 

t-BuOK (1..-0M 7b7tKn77* 4ml, 4mmol) 1^ 
li#ffl^T-7 8^tn-BuL i (1. 5M ^Mf^'iWfc 2. 7ml, 
4 mm o 1 ) , diisopropylamine (0. 4 4 mm o 1 ) jo 
5 cfctFh exam ethyl phosphor amide (0. 2ml, 1 mm o 
1 ) ^iTU, Ilia^T' 3 0#MJ!B*Ufc. £ 3 , 1 7 0 - b i s (m e t h 
oxymethoxy)estra — 1, 3, 5 (10)— triene (360 
mg, 1. Ommo 1) (D^y^T h7k KD77yM (1. 5ml) £— 7 8^C 
-e*OX, (Uia^1?4l^|HM**^bfco &V N tM s o amy 1 nitrite (0. 
10 7 7g, 4mmol) Sr- 7 S'CTf^P^, 0 < CX' 1 B#IS&# Lfc„ KJftJKtojcS: 

^^nvh^77^ (Sfflk=-^Vl' : ^MJ-^ =1 : 4-2 : 3 (v/v) ) T* 

M! U «|B^^ ( 2 0 2 m g , lfc§£ 5 0 %) £r#fc 0 
15 NMR (3 0 0MHz, CDC 1 3 ) 6 9. 0 8 (1H, s) , 7. 5 8 ( 1 H, 

d, J = 2. 8Hz), 7. 24 (1H, d, J = 8. 5Hz), 7. 03 (1 

H, dd, J = 2. 8Hz, 8. 5Hz), 5. 19 (1H, d, J = 6. 6H 

z) , 5. 16 (1H, d, J = 6. 6Hz) , 4. 68 (1H, d, J = 6. 

6Hz), 4. 66 (1H, d, J = 6. 6Hz), 3. 63 (1H, t, J = 
20 8 . 4Hz), 3. 48 (3H, s), 3. 39 (3H, s), 3. 16 (1H, 

dd, J =4. 7Hz, 8. 1Hz), 2. 34-2. 24 (1H, m) , 2. 

22-1. 96 (4H, m) , 1. 85-1. 72(1 H, m), 1. 70-1. 
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1 6 (7H, m) « 0. 7 9 (3H, s) . 
MS (ESI) m/z 3 90 (M+ 1 ) 

mmm 31] 

3, 17/3— Bis (m ethoxymethoxy)estra — 1, 3, 5(1 
5 0) — t r i en — 6 — one (Dittfu 




3, 17j3 — Bis(methoxymethoxy)estra — 1, 3, 5 
(10)— trien — 6 — one oxime(48mg % 0. 12 mm o 1 ) 
10 ^Tf7t KD77y-^^y-;V (1. 25ml— 0. 2 5ml) (il^U 
M.fcl-C5N NaOH^ff (0. 2 5ml) $$&Xf (NH 4 ) 2 C e (N0 3 ) 6 
(6 6mg, 0. 1 2mmo 1) fc&Bx., IHlSl? 1 R^^Lfc £ (0. 
lml) *5<J; Xt* * J —A' ( 0 . 25ml) WTtdJ^W^^ 
5^T- (NH 4 ) 2 Ce (NO,) ,(3 3 0mg, 0. 6 mm o 1) Sr^STo^Px. 

6%) £#fc 0 
^^{4^Jg^!l2 7T-#bti>fc^%t-ifi:bfc 0 
[^3£^tJ3 2] 
20 6— Ketoestradiol (D^fifc 



65 



WO 03/004515 



PCT/JP02/06896 



OH OH 
HjH^> KOAc. DMSO ^jCji 

r*v*kJ air, 120 °C HO^Sr 



M<3. Wt: 274.40 McA. Wt: 286.37 



1 9— N ortestosteron (1. 0 g x 3. 6 4mmo 1 ) ^r^^ 
^/W^jfr^K (8ml) t£2g7>U ffimXV&J* (5 0 2mg, 5. 11m 
mo 1) SMfiMT^ 1 2 0tttl 1B#TO# bfc BOTfcSrM. 

5 £-T?MU (7 Oml) jo«fO?2N HC 1 Tk^S (5ml) ^P^L, ± 

IftBETWtU Sflaft;^ (8 9 0mg, HX^8 5%) 2r#fc 0 *ffc-^4fef± 

[^3 3] 

10 3, 1 7 B — Bis(l —me thoxy-1 —me thylethoxv)es 
tra — 1, 3, 5 (10) — trien — 6 — one <Djt& 




6— Ketoestradiol (890mg s 3. 1 mm o 1 ) I:fh7t 
15 Kn77^ (8.0ml) I^^L, 0t(CT2-me thoxypropene 
(6. 0 ml, 6 2 mm o 1 ) ^Px., ^?>tp y r i dinium p — to 
luene sulfonate (lmg) SrjjPX.T, ^^#H^T> ISStT 

3 o ftfflMW bfc 0 o xzklx 5 V !7Mit«riPifctj Sfflfct^/pja 

7^ (NHiyyTJ^VK JM&ft ; fB£:*?vV : ^f"V= 1 : 2 0 (v/v) ) 
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k:-c««u mm&m (5 so mg , 4x^4 4%) 

4] 

t— Butvl 2— (4, 4. 5. 5, 6, 6. 7. 7, 7 — nonaflu 
oroheptyl) -10- [ (7a, 17 5)— 3, 17 — dihydro 
xy — 6 — oxoestra — 1, 3, 5 (10) - tr ien-7-yI] d 
ecanoate (Djtfjfc 





^26^3805 

Mol. Wt: 430.58 



2) 10%KHSO 4 aq 



C47H69F9O7 
Mol. WL: 91 7.03 



10 3, 17/3— Bi s(l — m ethoxy— 1 — m ethyl ethoxy)e 
stra-i, 3, 5 (10)— trien — 6 — one (9. 02g, 20. 
9 5mmol) £r 1 , 4 — dioxane (35ml) (^^?L, t— BuOK 
(2. 72g, 2 3. 0 4mmo 1 )' ^ttj&l^ 3 O^Wtfc^, t - 
butyl (±) -2- (4, 4, 5, 5, 6, 6, 7, 7, 7-nonaf 

15 luoroheptyl)— 10— iododecanoate (14. 16g, 
2 3. 04 mm ol) CO 1 , 4 — dioxane (7ml) ^^.^Ux.^ ^igiC 
T12B#f^^#Ufc 0 ^tt-BuOK (9 9 0mg, 8. 38mmol) 

Mx.rn.mzx 3 nm&ft^tz&, m$T\z. 1 o %^tk*^ y ? ( 3 
#i&u ^fn^Tk^-c^^, MTmmtrhv !>^m«iu ^^^m 
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;V : i : 4 (v/v) ) U *«Bft?§4& (12. 0 3g,' 1RS|B7 4. 



3%) &&fcmmm'i 



(1 : 1) t LT#fc 0 



NMR (CDC 1 3 ) 3 7. 47 and 7. 45 (each 0. 5H, e 
ach d, J = 2. 9Hz) , 7. 29 (1H, d, J = 8. 5Hz), 7. 
5 0 4 (1H, d d, J = 8. 5 Hz, 2. 9 Hz) „ 5. 7 2 and (ea 
ch 0. 5H, each s) N 3. 77 (1H, dd, J = 8. 5Hz, 7. 
7Hz), 2. 68 (1H, dt, J = 11. 5Hz, 4. 7Hz), 2. 48 
-2. 34 (2H, m) , 2. 28-1. 92 (6H, m) , 1. 74-1. 0 
6 (2 7H, m) , 1. 4 7 and 1. 45 (each 4. 5 H, eac 
10 h s) „ 0. 7 9T3H, : s) . 

MS (ESI) :m/z 716 (M— i s o b u t e n e ) 
[3Qfe093 5] 

2— (4, 4, 5, 5, 6, 6, 7, 7, 7 — N o nafluoroheptv 
1) -10- f (7a, 17g)-3, 1 7-d i h v d r o x v e s t r a- 
15 1, 3, 5 (10) — trien — 7 — yl] decanoic acid (Do- 




OH 



COa^u 




PH 



CO a H 



C39H53F9O5 

Mol. WL: 772.82 



C35H 4 7F 9 04. 

Mol. Wt.: 702.73 



t -Butyl 2- (4, 4, 5, 5, 6, 6, 7, 7, 7-nonafl 
20 uoroheptyl) -10- [(7a, 17/3) -3, 17-dihydr 
oxy — 6 — oxoestra — 1, 3, 5 (10) — trien— 7 — yl] 
decanoate(50 mg, 0. 0 6 5 mm o 1 ) <D*?9 tin jt&Z/ (2 
5ml) ^^^E t,S i H (0. 10 ml, 0. 63 mm o 1 ) „ *5 ±U*B 
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F 3 -Et z O (0. 0 4 0mK 0. 32 mmol) %MWLKXl)\\Z-mWLfcX 
1 Bif#Lfcft % £t>K& t 3 S i H (0. 1 0 ml, 0. 63 mm o 1 ) £ 
M{JlT*Px.l^ja^T 2 B jf#Ufc 0 p n ^ * ^it^TK^PxiT 

1 (v/v) ) fcLTttJUU flWafb-g* (40 mg, lfc^8 8%) «rft#JW£<fcjft 

(i : i) tvxnito *<to&m\tm&k—s:i,ito 
&mms 6] 

t— Butyl 2— (4. 4, 5, 5, 6. 6, 7. 7. 7 — nonaf lu 
10 oroheptvl) -10- [ (7a, 17/3)— 3 , 17 — b is (met 
hoxymethoxv)— 6 — oxoestra — 1, 3, 5 (10)— tr 
i en-7-y 1] decanoate (D'atfUL 




. .15 HE^#KIMT\ 3 , 1 7 — b i s (m ethoxymethoxy) estr 
a — 1, 3, 5 (10) — trien — 6 — one (2 4 9. lmg s 0. 66 
6 mm ol) <D1, 2 — dimethoxyethane (2ml) ^f&£r t — 
BuOK (86mg, 0. 765 mm o 1 ) <D1, 2 — dimethoxyet 
hane (0. 5ml) (D^l»tiTU, lafflUtKlT 1 WfflWIttUfc. ft 
20 Wt-butyl (±)-2-(4, 4, 5, 5, 6, 6, 7, 7, 7-n 
onafluoroheptyl) — 10— iododecanoate (0. 
6 1 g, 0. 9 9 8mmo 1 ) CD 1 , 2 — d i me thoxyethane (0. 

6mD m&&ffiT&, BcfcM&m&mi^fcX2m34 5frmtmvtz. 0 ma 

25 y^-M<?&ijg0. 5mlW*2ml $r*Px.fc 0 jft^^&^^i'-fiBfcac.^vV 
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g (Jfc*4 9%) $r£^tt#aB£4fc (1:1) iUT#fc 0 

NMR (CDC 1 3 ) 5 7. 6 7 ( 1 H, d, J = 2. 8Hz) , 7. 32 (1H, 

5 d, J = 8. 6Hz) „ 7. 20 (1H> d d. J = 8. 6Hz, 2. 8Hz) „ 
5. 2 0 (2HU s) „ 3. 3 5-3. 4 0 (2H, m) , 3. 6 5 (1H, t, 
J =8. 4Hz), 3. 48 (3H % s) , 3. 35-3. 40 (3H, m), 
2. 6-2. 8 (1H, m) . 1. 9-2. 5 (8H, m) , 1. 0-1. 7 (3 
5H, m) % 0. 8 1 (3H, s) 

10 [^3 7] 



2- (4, 4 


, 5, 


5, 


6, 6, 7, 


7, 7 


— Nona 


f 1 u 


o r 


o h e 


P 


t y 


1 ) -10- 


[ (7 


a , 


17 B) - 3 


, 1 7 


— d i h y 


d r o 


x y 


- 6- 


o 


X o 


— e s t r a 


-1, 


3, 


5 (10) - 


t r i 


e n — 7 — 


y i] 


d e 


c a n 


o 


i c 



acid CD^fife 



15 




t— Butyl 2— (4, 4, 5, 5, 6, 6, 7, 7, 7-nonaf 1 
uoroheptyl)— 10 — [(7a, 17/3)— 3, 17-bis (me 
thoxymethoxy) — 6 — oxoestra — 1, 3, 5 (10) — t 
20 rien — 7 — yl] decanoate (1. 1 5 g N 1. 34 mm o 1 ) CD 

-^pp^^ (imi) mm^Tk (imi) sran*., o°cK^m^hv 

n m (5ml) «rJn*./t 0 SiSift^feSr 0 «CT* 5 £f*g. »Tf 2^10M 
«EET*»Ufc. 8Ht«r**V— ;v (3ml) ML, CCKl^J^ 

m^y^A (o. 4 6 g ) &Mz-tc 0 o^c-cs^-na, mm.-? 4 o&ftm&&, m. 

25 (0. 46g) SrS&JPU J5t-4 0#|HHfc#Lfc o lftBE*B&««aEKl 
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7 1 g, Jfcs£7 4%) &&flc£t3:#»£4& (1:1) tVXmtc 0 
5 NMR (CDC 1 3 ) 5 7. 6 0 ( 1 H, cU J = 2. 8Hz) % 7. 29 (1H, 
d, J = 8. 4Hz) > 7. 07 (1H, dd, J = 8. 4Hz, 2. 8Hz) % 
3. 79 (1H, t, J = 8. 9Hz), 2. 6-2. 8 (1H, m) , 2. 3 
-2. 5 (3H, m) „ 1. 9-2. 3 (5H, m) , 1. 0 — 1. 8 (2 6H, 
m) , 0. 7 9 (3H, s) 
10 MS (ESI) : m/z 7 1 7 (M+ 1 ) 





SKOT3 8] 














2- 


- (4, 4, 5, 5, 


6, 6, 7, 7, 


7 — 


N 0 n a f 1 


u 0 r oh 


e 


P t y 


l) 


-10- [ (7a, 


1 7 0) -3, 1 


7 - 


d i h v d r 


0 x y e s 


t 


r a — 


l, 


3, 5 (1 0) - t 


r i en — 7 — y 


1] 


d e c a n 0 


i c a c 


i 





15 ^ 




2— (4, 4, 5, 5, 6, 6, 7, 7, 7— Nonafluorohept 
yl) -10- [ (7 b, 170) -3, 1 7-d i h y d r o x y — 6-0 x 

20 o — estra — 1, 3, 5 (10) — trien — 7 — yl] decanoi 
c acid (21. 7mg, 0. 030 mm ol) % 1 0 % P d — C (2mg) 
M2 0%Pd (OH) 2 -C (2m g) * / — A^4»**»iaUtT* Ji?JBE"?3. 
5 0«#Lfc o ^fKSrM^.lt^^^T^C^ailBfb^ (Jfe*4 0%) 
«rStf*^£#2&£*iJ (1:1) tLTHfc, *ffc-&*W«ft t— Sfcbfc. 

25 CHJS^il 3 9 ] 



71 



WO 03/004515 PCT/JP02/06896 



t 


— B u t y 


1 


. 2f - (4, 4, 5, 5, 6, 6, 


7, 7, 7-n 


o 


n a 


f l 


u 


o r o h e 


P 


tvl) -10- [ (7o. 170) 


-3, 1 7-d 


i 


hy 


d r 


o 


x v — 6 — 


o 


xoestra — 1, 3, 5 (10) 


— trie n — 


7 


-y 


1] 



decanoate (Piaffe 





C0 2 Bu 



COa'Bu 



!0 2 'Bu 

C 4 F 0 



C26H 38 0 5 2) 10%KHSO 4 aq » 4 ^f 9 ?™ 

Mol. Wt: 430.58 Mol. WL: 917.03 



SE*#ia»T, 1 , 4 - v^^f-V (0. 2ml) ^3, 17jS-bis(l- 
methoxy— 1 — m ethyl ethoxy)estra — 1,3, 5(10) 
-trien-6-one (10 0. 6mg> 0. 234 mm o 1 ) RXfJJ V $ 
10 At-^b^F (3 0. lmg, 0. 2 6 9mmol) ©^ifcttb, M. 
^3 0 £f*Wl#^ 1 0 -OfthiMt t-butyl (-)- 2 - (4 , 4 , 

5, 5, 6, 6, 7, 7, 7 — nonafluoroheptyl) — 10— i 
ododecanoate (^— fc°— ^ >99%ee) (158mg,'0. 2 
57mmol) ©1, 4-^^> (0. 3ml) ^^trMTLfco Kf£^ 

i5 ^i8^FWi^ mu&mfcm-thv ^^mm cimi) N * (2m n 
^x*mm t, ^mte&i&ifr&feizk ( 7 . 5mi) -cass^u ifeWUMH- h y »> 

AteTlfcjfcSU «JEET««Ufc. #fe*bfettfe*4to«ri»^^ (2ml) mjg 
g&ftM&kfif # y * AtK^ (2ml) ^m*P U JCfc 1 R$|R] 5 0 frMM 

20 #ufc. tk (i omi) mm. m^m^mk^^-vmmx^ ^mmz* a 

0 m 1 ) RtWMWWfcdC (12. 5ml) Ti&^U m&tiffltr h V * 
J^JET^ miJ&%l$: 2 0 8. 0 m g #fc D TIE^#(-TH P L C#*f U 
«Bfl;**3ftMi#iBWJ* 4 2. 2 %, 91. 9 % d e -e^fcaxfc^PSrfflOB Lfc. 
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^7A:CHIRALPAK AD 

m : ^tyA y^n/^y-^=9 7/3 (v/v) 

mm-. i. omi/^ 

tRL£ : £?B. 
5 [^»J4 0] 

2- (4. 4, 5, 5. 6. 6, 7, 7, 7 — N o n a f 1 u o r o h e p t v 
1) -10- r ( 7 a . 175) -3, 17-dihvdroxv-6-oxo 
— estra — 1, 3, 5.(10) - trien-7-yl] decanoic 
a c i d <£>-p-fifc 



S*#ffl$ST\ t -Zf^/V* ffrx.—TJV (0. 2ml) Sr 3 , 1 7 0 - b i 
s ( 1 — m e thoxy-1 — m ethylethoxy)estra — 1, 3, 
5 (10)— trien — 6 — one (51. 5mg, 0. 120 mm o 1) S 
15 t/t-BuOK (29. 5 m g, 0. 2 6 3mmo 1) ©i^feCM^ liBT' 
4 0»»lfc. (±) -2- (4, 4, 5, 5, 6, 6, 7, 7, 7 

— nonafluoroheptyl) — 10— iododecanoic a. 
cid (73. 4 m g N 0. 132 mm ol) ©t — ~7f-As* =f-?V^—=rfV ( 0 . 

3mi) M^riTu m&m&m*m%jtz.x 2 ommwfti-fr 0 &.mm&m\^ 
20 mamm^m* v ^^m& (2m n (imi) sra&unu je 

• Kimnasmvito yk domi) mtm. m^-m^mm^^mmu *m 
m&7k ( 1 0 m 1 ) R&mfti&t& ( 1 om 1 ) -ci5fc*£u tik&mstr hvvi* 

i-tM, &fcffiT**&Lfc 0 n£j&m%mm* (Merck 
Kieselgel60; SBffi&ft : ^3MH' : Tir h V= 3 : 2 (v/ 




C 4 F 9 

CO2H 



OH 
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v ) ) fclT**RU -mB^sm (23. 4mg,l|SI$2 7. 3 %) 

m&m (i:D iu-c#fco tttetmt&mm3 7-e#e>n^^t-®:b 

fee 

[Hte«4i] 



2 5- 


(4, 4, 5, 5, 6, 6, 


7, 


7, 


7 — N onaf luor 


o h e 


P 


t 


y i) 


1 0- [ (7 a, 17/3) — 


■3 ? 


1 7 


— dihydroxy — 


6-o 


X 


o 


— e s 


t r a-l, 3, 5 (10) 


— t 


r i 


en— 7 — yl] dec 


a n o 


i 


c 



a c i d(DM 




3) sat aq. KHSO4 

10 

i^^fflMT> 1, 2 — dime thox. ye thane (0. 4 ml ) €r 3 , 
1 7 j3 — b i s ( 1 — me thoxy— 1 — m e thy 1 e thoxy)e s tr 
a — 1, 3, 5 (10) — trien — 6 — one (100. 4mg N 0. 23 
mmol) Wt-BuOK (57. 6 m g, 0. 5 1mmol) OMrt 

15 ^ mux* 4 o^Jt#bfc 0 ^xmmmi 3x^htbtc (+) -2- (4, 

4, 5, 5, 6, 6, 7, 7, 7 — nonafluoroheptyl)— 10 
— iododecanoic acid (143. 2mg, 0. 26 mm o 1 ) 
<7>1, 2 — dimethoxye thane (0. 6ml) §t?rlTU S)£ 

i^isrisct 2 4 0#Faijf#ufc o ^^wcffrfoiu^Tk* # y * ixfcmm 

20 (4ml) ^t^^^/V (2ml) H^3^1it#Lfc 0 * (2 0 

mi) ssbnm. m-^m^mm^^xmmu ^mm%* (20ml) &tm?q 

(2 0ml) -egfci#-U «tK^^- h y VMz.XimzWi, WiELTWifc Ufc 0 
&4^^7A^Pvh^77^ (^3M?"V : T-fe ]-^=3 : 2 (v/v) ) 
^TM^b, ^ISte^ (8 2. 5mg, W49. 4%) 
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NMR (2 7 0MHz, CDC 1 3 ) : 8 7. 58 (1 H, d, J =2. 6Hz) , 
7. 30 (1H, m), 7. 07 ( 1 H, dd, J = 8. 4Hz, 2. 6Hz), 
3. 79 (1H, t, J = 8. 2Hz), 2. 74-2. 63 (1H, m), 2. 
5 53-2. 30 (3H, m) , 2. 25-1. 9 4 (5H, m) , 1. 80-1. 
08 (2 6H, m) , 0. 78 (s, 3H). 
MS (ESI) :m/z716 (M*) 

immm4 2] 



25- 


(4, 4, 5, 5 


, 6 , 6 , 7 , 


7, 


7— Nona f.luorohep t 


y 1) 


10- [ (7a, 


1 7 fl) -3, 


1 7 


— d ihydr oxy— 6 — oxo 


— e s 


t r a — 1 , 3 , 


5 (1 0) - t 


r i 


en— 7 — yl] decanoic 



acid CD-g-fifc 




3) sat aq. KHSO4 



15 tifi^T, YJ^ly (0. 4ml) ?r3, 1 7 0 - b i s .( 1 - m e t h o 
x y — 1 — m ethylethoxy)estra — 1, 3, 5(10)— tri 
en — 6 — one (100mg, 0. 23 2mmo 1 ) JkTf t — BuOK (57. 
3mg. 0. 5 1 lmmo 1) (DWi-&®>\zM7L, 0^i^Uc o 3cV* 

4-e#k*tfc (-) ~2- (4, 4, 5, 5, 6, 6, 7, 7, 7- 
20 nonafluoroheptyl) — 10 — iododecanoic 

acid (142. 6mg, 0. 25 5mmo 1 ) CO h/Vcc;/ (0. 6ml) 

v t? j»7kmm (4mD Rxmst^/^ (2m i) srs&bnu xi-s^m 

it#L7c 0 tK (2 Om 1 ) 2S^Sr^3i^-eatnU, ^aS^Tk (2 
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omi) ifctwsfw&fofc (20ml) x*m$u m^m^-r h v ?Mzxmm&, 

2 (v/v) ) }CT»MU ^IB^^i (4 2. lmg, JR^2 5. 3%) £r¥ 

5 NMR (2 7 0MHz, CDC 1 3 ) 57. 58 (1H, d, J = 2. 7 Hz), 
7. 30-7. 26 (1H, m) , 7. 06 (1H, dd, J = 8. 1Hz, 2. 
7Hz) , 3. 78 (1H, t, J = 8. 1Hz), 2. 76-2. 6 0 (-1H, 
m) , 2 . 4 8-2. 28 ( 3 H, m) , 2 . 18 — 1. 92 ( 5 H, m) , 1 . 
8 0-1. 0 8 (2 6H, m) , 0. 78 (3H, s) 
10 MS (ESI) :m/z 716 (M+) 

-jvwmw*mik-t s tc#> K^m x&> 3 0 
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it * <d m. m 



i . 



5£ (I) 



Hi 



COOH 
IzJiSCH-tCHdnR 4 



mfi 2 ~ 1 4 (OmWcZM U n {4 2 ~ 7 (OffiBfeSr* U R 4 f4j^^ 1 ~ 
S (II) 



T^£*L54b^£> 1«#*ET, S (I I I) 

COOR 3 

xMCHdffiChHCHdnW 4 ('") 

(St*, m«2~14©lt^U nf42~7(DM:^U R 3 tt^l-# d r>' 
/l^<D{fc»S&^ U R 4 te£*5ff$C 1-7 (DWim-b U < {4^«5KOx^n y / T/P 
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